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OobsacTh TEXHUKH

Hacrosimee n3o0perenne oTHOCUTCS K MPOGHMIAKTHKE W/WIIN JICYUCHUIO HeHpoereHepaTUBHbIX 3a00eBa-
HUH WM 3a00JIeBaHUH, CBSI3aHHBIX C HAPYIIICHHEM KOTHUTHUBHBIX (YHKIIMH, C HEXXENaTeIbHON OKCUAAINEH TN
MIATOJIOTHYECKUMH TPOLIECCAMH, CBSI3aHHBIMH CO CTAPCHHEM.

Hetiponereneparust sBIseTCS BaXHOH MPOOJIEMON, KOTOpas SBISETCS OOIIEH i MHOTHX 3a00JieBaHUM
HEPBHOW CHCTEMBI, TAKWX KaK JeMeHIH, 00se3Hs AmbireiiMepa (AD), 6one3ns [lapkuncona (PO) u HeBpoma-
Trdeckas 6osb (NP). Dtr 3a00neBaHus SBIAIOTCS YTHETAIOIMIUMH, JICUUTh UX JOPOTO, a CYIIECTBYIOIINE CIIOCO-
OBl JeueHHs HE SBISIOTCS aJeKBaTHBIMU. K aKTyambHOCTH 3TOW MpOOIEeMBI MOKHO A00aBUTH TOTO (hakT, 4TO
4acTOTa BO3HMKHOBEHHsSI 9THX 3a00J€BaHMI, CBSI3aHHBIX CO CTapeHHEM, OBICTPO PAcTET BBHIY HMPOUCXOJSIINX
JIeMorpaduuecKuX N3MEHEHHH.

[Tporpeccupyromiee crapeHHe HACEJICHUS B MHPE COIPOBOKAACTCS HEXKENATEIbHBIMHU IOCIEACTBHUSIMH,
CBSI3aHHBIMH C YBEJIMYCHHEM KOJHMYECTBA HEWpOAEreHepaTHBHBIX 3a00JI€BaHMH M cTapueckux aeMeHuui. [lo
OIICHKaM, BO BCEM MHUpE XKUBET 46,8 MIJUTMOHOB JtoJIcH ¢ neMeHnuei. [1o omeHkam, 9To 3TO KOJIHYECTBO OyAeT
YBEJIMYMBAThCS MIPAKTHYECKH BABOE Kaxable 20 neT; 1o 74,7 muuinonos B 2030 r. u 131,5 mumnuonos k 2050 .
JleMeHITNs TakKe UMEEeT OTPOMHOE BIUSHUE HA SKOHOMUKY.

Ha cerognsamanii 1eHs OIIEHWBAEMBIC 3aTPAaThl B MUPE B OTHOIICHWH JEMEHIUHU COCTaBILAOT 818 mMmyumm-
apnoB gosuapoB u k 2018 1. ctaHeT 3a001eBaHUEM C 3aTpaTaMH B TPHJUTHOH JIOJUIAPOB, C OY€Hb OOJBIIIMM BIIHS-
HUEM Ha Ka4eCcTBO YKU3HM KaK TAIMEHTOB, TaK W WICHOB UX ceMel u omekyHoB (Alzheimer's Disease Interna-
tional. World Alzheimer Report 2015. London: Alzheimer's Disease International; 2015).

W3 Bcero atoro cienyer, uto AD sBisieTcss HanOojee MIMPOKO PacHpOCTpaHEHHOW, MpUIeM MPUOIU3N-
TENBHO 35 MIIJIMOHOB JIIO/CH CTpanaloT OT 3a00JIeBaHus, U OLICHUBAETCS, YTO €€ YacTOTa 3HAYUTEIHLHO BO3pac-
TET B CIEOYIOIINE TPU JECATWICTHs, HapaBHE cO cpeqHMM Bo3pacToMm HaceneHus (Reitz, C.; Brayne, C.;
Mayeux, R. Epidemiology of Alzheimer's disease. Nat. Rev. Neurol., 2011, 7, 137-152) (Reitz, C; Mayeux, R.
Alzheimer's disease: Epidemiology, diagnostic criteria, risk factors and biomarkers. Biochem. Pharmacol., 2014,
88, 640-651).

AD sgBnsieTcst HelpoereHepaTUBHBIM PACCTPOMCTBOM T'OJIOBHOI'O MO3ra, KOTOPOE MPUBOJUT K TOTEpE Ma-
MSATH U TIOTepe KOTHUTUBHBIX (PYHKIHHA, TPOTPECCHPYET MEIICHHO, YaCTO COIPOBOKAACTCS M3MEHEHHMSIMH IO-
BeJIeHUs, TakuMH Kak arpeccus u aenpeccus (Querfurth, H.W.; LaFerla, F.M. Alzheimer's disease. N. Engl. J.
Med., 2010, 362, 329-344). Ha ee nociennelt ctaauu NalMeHTHl IPUKOBAHBI K TIOCTEIH, CTPAAAIOT HeAepKaHH-
€M MOYHM W 3aBHUCST OT yX0/a, KOTOPBIN SABJIAETCS OYE€Hb JOPOTOCTOSIIUM ISl ceMei. B cpemnem, neTanbHbIN
WCXOJ TIPOUCXOMUT depe3 9 jet mocie yctanosneHus auarHosa (Citron M. (2004). Strategies for disease modifi-
cation in Alzheimer's disease. Nat Rev Neurosci. 5(9): 677-85).

Bosnbioe uncno mozael, cTpasaroiux OT 3Toro 3a0o1eBaHus, TPEOYIOINX KPYIIIOCYTOUYHOTO YX0/1a U ApY-
THX YCJIyT, OyayT CHJIBHO BIMSTH Ha MEIULMHCKHE, MaTepHalbHble W yenoBedeckue pecypesl (Suh Y.H. and
Checler F. (2002). Amyloid precursor protein, presenilins, and alpha-15 synuclein: molecular pathogenesis and
pharmacological applications in Alzheimer's disease. Pharmacol Rev. 54(3): 469-525). Amyloid precursor pro-
tein, presenilins, and alpha-15 synuclein: molecular pathogenesis and pharmacological applications in Alz-
heimer's disease. Pharmacol Rev. 54(3): 469-525). Takum o6pa3om, 3TO SBISETCS pacTyiiell nmpobiemMon B Me-
TUIAHE.

AD mnpenctaBisier coO00W MPOTOTHITHYECKYIO KOPTUKAIBHYIO JEMEHITHIO, XapaKTePU3YIONTYIOCs MoTepei
TIaMSTH COBMECTHO C Tucda3ueii (HapyIIeHneM pedd, IIpH KOTOPOM MPOMCXOIUT HapYIICHIE PEUSTIPOU3BOACTBA
Y IOHUMAaHMS peyn), TUCTIPaKCUel (HapyIIeHHeM KOOPAMHAIINH M HECIIOCOOHOCTHIO BBIIIONHATE OINPEICIICHHBIE
JIBIDKCHUS M )KECTHI B OTCYTCTBHE MOTOPHBIX HapyIIEHHH) U arHo3uel (HeCIoCOOHOCTBIO Paclo3HaBaTh 00bEK-
TBI, JIIOJICH, 3BYKH, ()OPMBI WM 3amaxu), OTHOCSIIAMUCS K BOBIICUYCHUIO KOPTHKAJIbHBIX aCCOIMATHBHEIX 30H
(Crook R.ct al. (1998). A variant of Alzheimer's disease with spastic paraparesis and unusual plaques due to de-
letion of exon 9 of presenilin 1. Nat Med. 4(4): 452-5) (Houlden H., Baker M., et al. (2000). Variant Alzheimer's
disease with spastic 5 paraparesis and cotton wool plaques is caused by PS-1 mutations that lead to exceptionally
high amyloid-beta concentrations. Ann Neurol. 48(5): 806-8) (Kwok J.B., Taddei K., et al. (1997). Two novel
presenilin-1 mutations in early-onset Alzheimer's disease pedigrees and preliminary evidence for association of
presenilin-1 mutations with a novel phenotype. Neuroreport. 8(6): 1537-42) (Verkkoniemi A., Kalimo H., et al.
(2001). Variant Alzheimer disease with spastic paraparesis: neuropathological phenotype. J Neuropathol Exp
Neurol. 60(5): 483-92).

Xots 3ab0eBaHne SBISETCS MHOTO(AKTOPHAIBEHEIM M TETCPOTCHHBIM, OHO UMEET HECKOJBKO OOIINX Xa-
PaKTEPUCTHK, TaKUX KaK OOIIMPHBIC MOTEPH XOJHMHEPTUUECKUX HEHPOHOB, HAKOIUICHHE HEHPOGUOPIILUIAPHBIX
KIIyOKoB 1 Oeta-amunonnnsix arperaroB (Huang, Y.; Mucke, L. Alzheimer Mechanisms and Therapeutic Strate-
gies. Gel/, 2012, 148, 1204-1222).

Xumndeckas: nmatonorust AD nemoHcTpupyeT Oomblyio cxoxecTs ¢ Oone3nbto Ilapkuncona (PD): oxwuc-
JMTENBHBIA CTpecc, CHIKEHHass aKTUBHOCTh MHTOXOH/IPHAIEHOTO KOMIUIEKCa I, TOBBIIIEHHOE CBOOOTHOpPAAN-
KaJIbHOE OKHUCIICHHE JIUIHUAOB. DTH CXO0XKECTH TAKKE BKIIIOYAIOT NPOTPECCHPYIOIIYI0 MPUPOLY 3a00seBaHMs,
nponHdepaIyio peakHOHHOCIIOCOOHOH MUKPOTIINY BOKPYT OTMHUPAIOLINX HEHPOHOB, OKUCIUTEIBHBIN CTPECC U
BOCTIQJIUTENBHBIC TIPOIIECCHI.

HecmoTtps Ha GosbIie KarmuTaMOBIOXKEHHS B (papManeBTHUECKOH MPOMBIIUICHHOCTH, CYIIECTBYET TOIBKO
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HECKOJIBKO, a (PaKTHIECKH HET HUKAKHX d(PPEKTUBHBIX crtoco00B seueHus AD.

CeromHs CIIEAYIOT Pa3IMYHBIM CTPATETHSAM JUIS TTOJYYESHHUS] HOBBIX JIGKAPCTBEHHBIX CPENICTB /IS JICUCHHS
3a00JIeBaHNsA, TIPH YCIOBUH, YTO HAOIIOIAIH, 9TO 0J00PEHHBIC HA CETOTHAIIHIN EHb JIEKapCTBEHHBIE CPENICTBA
00eCTIeYynBar0T HEMHOT'O ITPEUMYIIECTB I MTAIIUEHTOB. DTH JICKAPCTBEHHBIE CPEICTBA BPEMEHHO 33aePKUBAIOT
(B myummem ciy4ae Ha ToJl) HEKOTOPbIE CHMIITOMEI 3a00JIeBaHMS, HO OHU HE IPEAOTBPAIIAIOT €T0 Pa3BUTHE.

Jaxe xots m3HauanbHO AD CBSI3BIBAM TONBKO C XOJIMHEPTHUYECKUM AePHUIHUTOM, OBIIO MOKAa3aHO, UTO
IpyTre HeHpOMeIuaTophl, TakKue Kak JOMaMUH, HOpaJApPeHAINH, CEPOTOHUH U TIII0OTaMaT, COKPAINAIOTCS I He
perymupyroTcs ipu AD. Ha nmanHbIif MOMEHT HelpoMenuaTophl, HanboJiee n3ydeHHble B maToreHese AD, siBiisi-
IOTCSl XOJHMHEPruiecKuMHU u riyramareprudeckumu (Palmer, AM; Gershon, S. Is the neuronal basis of Alz-
heimer's disease cholinergic or glutamatergic? FASEB J 1990, 4, 2745-52).

CymiecTBylomuye BapuanTsl Tepanud AD ocHOBaHBI Ha WHrHOMPOBAaHMM AIETHIIXOJIMHICTEPA3bl IPH TI0-
MOIIM TaKHMX JIEKAPCTBEHHBIX CPEJCTB, KaK JOHENE3MWI, TaaHTaMHH WIM PUBACTUIMUH, WIA Ha CIIOCOOHOCTH
MEMaHTHHa MPOTUBOJEHCTBOBaTh IiiyramatHoMy peunentopy, NMDA (N-metnn-D-acnaprar). BBuay Hu3koi
JIOJIM yCHEIIHBIX MOMNBITOK MPU HOMOIIHN ATUX JIEKAPCTBEHHBIX CPEICTB, OBLIM OTKPBITH HOBBIE JIMHUH HUCCIIENO-
Banus. (Bartus, RT, Dean, RL 3rd; Beer, B; Lippa, AS The cholinergic hypothesis of geriatric memory dysfunc-
tion. Science 1982, 217, 408-14) (Terry, A.V. Jr.; Buccafusco, J.J. The cholinergic hypothesis of age and Alz-
heimer's disease-related cognitive deficits: recent challenges and their implications for novel drug development.
J. Pharmacol. Exp. Ther., 2003, 306, 821-827) (van Marum, R. J. Current and future therapy in Alzheimer's dis-
ease. Fundam. Clin. Pharmacol., 2008, 22, 265-274).

CorytacHO XonuHeprudeckor rumore3e AD, moreps XonuHepruaecknx QyHKIMN B IEHTPaIbHOW HEPBHOMN
cucreme (IJHC) nenaeT 3HaunTenbHBINA BKJIAJ B HApYIIEHHE KOTHUTHBHOTO TIpoliecca, cBsizanHoro ¢ AD (Bartus,
R.; Dean, R.; Beer, B.; Lippa, A. The cholinergic hypothesis of geriatric memory dysfunction. Science, 1982,
217, 408-414). Kpome Toro, gaxe XOTS B3aUMOCBS3b MEXJY XOIMHEPTHUECKUM HCTOLICHHEM, aMUIOUAOTEHE-
30M U (QocHOpMIIMpOBaHIEM Tay-OeiKa SBISETCS CIOXHOW, KaXKETCsl, YTO XOJIMHEPTHYECKOE CHIKEHUE MOXKET
MOBBIIIATH MPOAYKIHIO B-amuionna, 1 310 MokeT BbI3bIBaTh ochopumrpoBanue tay-6enka. C apyroit cropo-
HBI, TIlyTaMaTeprudeckas rumore3a AD mokaspIBaeT, YTO SKCaHTOTOKCHYHBIE MEXaHU3MBI, CBA3aHHBIC C TIIOTA-
MaToM, BKmodaroT pernentop NMDA, npuBoasmuii kK aereHepanydu ¥ Hekpo3y kietok (Bleich S, Romer K,
Wiltfang J, Komhuber J. Glutamate and the glutamate receptor system: a target for drug action. Int J Geriatr Psy-
chiatry 2003, 18,833-40). Cunantudeckoe Bo30ykIeHHe TocpeacTBOM perentopoB NMDA BaxkHo mimst QyHK-
I 3aIIOMHHAHUS W TaMSTH, HO M30BITOK TIF0TAMaTa MOYET BBI3BIBATh IKCAHTOTOKCHYHOCTh W HEHpOIereHe-
pamuio (Michaels RL, Rothman SM riroramat neurotoxicity in vitro: antagonist pharmacology and intracellular
calcium concentrations. J Neurosci 1990 1 O, 283-92).

[Tpu aTOM CrieHapuH CTpaTEruy JICYEHHs JOJDKHBI IPEISTCTBOBATh 00CHM CHCTEMaM IIPH IIOMOIIN KOMOU-
Hanuu nHrnouTopa gepmenra AChe, crocoOHOTO yiTydIIaTh XOJHMHEPTHIECKUI TOHYC, C @aHTarOHUCTOM peliel-
Topa NMDA, crIoCOOHBIM COTIPOTHBIIATECS MHAYLMPOBAaHHOW TIIIOTaMaToOM HelpojereHepauuu. Tem He MeHee,
9Ta KOMOHMHAIMs TEeparui MMEeT HECKOJIBKO HEJOCTaTKoB. [IOMHMO NMPOTHBOCTOSHHMS BBEACHHIO OTAEIBHBIX
JIEKapCTBEHHBIX CPEJICTB, CO3/IaETCs AOTIOJIHUTENIbHAs IPoOIeMa ISl MallMeHTOB CTapIliero Bo3pacra, CTpaaaro-
mwmx oT AD, u 1uis arozeii, KOTOphIe YXa)KUBAIOT 32 HUMH, 3aKITIOYAIONIAsACS B TOM, UYTO Pa3IUYHbIC (papMaKoKH-
HETHKH COOTBETCTBYIOIINX JICKAPCTBECHHBIX CPEICTB MOTYT UMETh pa3iIHMdHyIo dapmMakonnHaMuky. Ha mpaxTu-
Ke, OONBHUIBI He OyIyT NMPUBETCTBOBATH KOMOWHHPOBAHHYIO TEPAINHIO OBYMS Pa3nu4HbIME KpuBeIMH ADME
(BBeneHme, pactpeeiieHue, MeTadO0N3M U BhIICTICHHE).

AJBbTEepHATHBHBIN M HOBBIH TOIX0 K KOMOWHAIIMH JBYX MEIUKAMEHTOB 3aKII0UACTCS B IBYX JIEKaPCTBEH-
HBIX CPEJICTBaX, KOTOPbIE MOTYT BO3AEHCTBOBATH HAa MHOXKECTBO (PapMaKOJIOTHUECKHX MHUILICHEH, Tak Ha3bIBae-
MBIX MHOTOLICJICBBIX JIEKApCTBEHHBIX cpencTBax (MTD).

Crpaterus Bo3/ieiicTBUSI Ha J1Ba HJIH OoJiee OSJIKOB OTHOBPEMEHHO ITPOCTHIM COEIMHEHHEM MOXKET obecrie-
YHBaTh NpeBOCXOHbIe TepaneBTrueckue addektsl (Cavalli A, Bolognesi ML, Minarini A, Rosini M, Tumiatti
V, Recanatini M, Melchiorre C. Multi-target-directed ligands to combat neurodegenerative diseases ] Med Chem
2008, 51, 347-72) (Zimmerman GR, Lehar J, Keith CT. Multi-target therapeutics; when the whole is greater than
the sum of the parts. Drug Discov Today 2007, 12, 34-42) (Morphy R, Ranlovic, Z. Fragments, network biology
and designing multiple ligands. Drug Discov Today 2007, 12, 156-60). 3T0 MOXHO OOBSICHUTE PSIIOM MOTEHIIN-
aNBHBIX BHITOJI, 00ecreynBaeMbIX HCToNb30BaHHeM MTD OTHOCHTENbHO KOKTEHIeH MIIM MHOTOKOMITOHEHTHBIX
MenukameHToB. [IpernmymectBa MTD oTHOCHTENHEHO KOKTEHIIEH MOYXKHO TIOJIBITOXHUTD CIIEAYIONTUM 00pa3oM:

1) cHIKeHHEe W3MEHUYMBOCTH KIMHUYECKOTO PAa3BUTHA, IIPH YCIOBHH, YTO MPOTHO3HMPOBaHHUE (hapMaKOKH-
HETHKH MPOCTOTO COEAMHEHMSI HAMHOTO TPOINe, YeM IS KOKTEWIIs, MpeoaoieBas mpobiaeMy pa3iIndHBIX OHo-
JOCTYIHOCTEH, papMaKOKMHETHKU U MeTabOoIH3Ma;

2) 6e3omacHOCTh (papMaKoIMHAMUKH;

3) noBsleHHas 3()(HEKTUBHOCTH BBHIY CHHEPIHYECKOro >(pQeKTa MHrHOMpPOBaHMS MHOXKECTBA TEPAIlCB-
THUYECKUX MUILICHEH; 1

4) noBbIlIeHHAas: 0€30ITaCHOCTh NMPU CHW)KEHUH BTOPUYHBIX 3((HEKTOB MOTpeOJICHNsT KOKTEHIIeH JieKapcT-
BEHHBIX CPE/ICTB (CHI)KCHHE PHCKOB BBUYy B3aMMOJICHCTBHIA JIEKAPCTBEHHOE CPEICTBO-JIEKAPCTBEHHOE CPE/CT-
B0); 3TO OCOOCHHO XapaKTepHO UIi MeTaboNM3Ma JIEKapCTBEHHBIX CPENCTB, II€ KOHKYPEHIUS Pa3iIuYHbIX Je-
KapCTBEHHBIX CPEICTB JUISA TAKOTO K€ METa0OIMYECKOTO (hepMEHTa BIHUACT Ha X TOKCHYHOCTb.
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JlpyruM Ba)KHBIM TIPEHMYIIECTBOM SIBIISIETCSl YHIPOLICHHBIN TEPaleBTHUECKHH PEXHUM C YITy4YIICHHBIMHU
BO3MOKHOCTSIMH KOMILJIA€HCA, ¥ 3TO OCOOEHHO Ba)KHO JUIsl NAMEHTOB ¢ 00JIe3HBI0 AJbIreiiMepa cTapliero Bo3-
pacta u ux onekyHoB (Small, G, Dubois B A review of compliance to treatment in Alzheimer's disease: potential
benefits of a transdermal patch. Curr Med Res Opin 2007, 23, 2705-13). B 3TOM OTHOIIICHHH BaKHBIM aCIIEKTOM
SBIISICTCS TO, YTO MALMEHTHI ¢ O0JIE3HBIO AJBIreiiMepa MoABEP)KEHBI IMHPOKOMY THAIa30Hy MEIUIIMHCKHUX CO-
CTOSIHHI (COITyTCTBYIOIIAM 3a00JIEBAaHUAM), KOTOpPBIE BKIIOYAIOT THUIEPTOHHUIO, COCYIWCTBhIC 3a00JIeBaHUS W
nradeT, KOTOPhIe 4acTO MOTYT OBITh COIMyTCTBYIOMUMU. Takum 006pa3zoM, IpoOIeMbl, CBSI3aHHBIC C HCIIOJIh30Ba-
HHEM HECKOJNBKHUX (DapMaleBTHUECKUX CPEICTB IUIS HACEIICHHS CTAPUYECKOTo BO3pacTa, OBIIM IMPU3HAHBI KPUTH-
YECKUMH B TOCJEIHHE ToAbl. DTH MpoOJIEMBbI TJIaBHBIM 00pa3oM 3aKIIIOYalOTCs BO B3aUMOJCHCTBUM JIEKapCT-
BEHHBIX CPEJICTB, YTO MIPOMCXOAUT Yallle Y ATOH YacCTH HACEJICHUS BBHY COCYIIECTBOBAaHMS XPOHHUYECKUX 3a00-
JIeBaHUI M OTKa30B OpraHoB. Hemb3st MpeanonokuTh, 4To JBa JEKapCTBEHHBIX CPEACTBA, KOTOPBIE caMHU I0 cebe
ABJISIIOTCSL Oe30macHbIMM, OyayT Tarxke Oe3omacHBl IpH O0BEIMHEHNH, OCOOCHHO y HACENICHUS MPEKIOHHOTO
Bo3pacta. Kpome Toro, psij JeKapCTBEHHBIX CPEACTB, BBOJIMMBIX OJHOBPEMEHHO, JOJDKEH OBITH CHM)KEH Ha-
CTOJIBKO, HACKOJIBKO 3TO BO3MOXKHO, IIOCKOJIBKY TIOXKHJIOH BO3PACT SIBISIETCS] HENPEICKAa3yeMbIM (hPaKTOpPOM pHC-
Ka JUIst JII000TO JIedeHus JiekapcTBeHHbIME cpeacTBamu (Turnheim, K. When drug therapy gets old: pharmacoki-
netics and pharmacodynamics in the elderly. Exp. Geront. 2006, 38, 843-853). ITockonbky MTD sBnsitoTcst oco-
OCHHO MPEAMOYTHTEIHHBIMA OTHOCUTEIHHO KOMIUICKCHBIX Tepalnii B OTHOIICHWH CIIOKHOCTH B3aWMOJICHCTBHI
MeXIy MHOTO(YHKIIHOHAIEHBIMHU JIEKAPCTBEHHBIMU CPECTBAMH, COITyTCTBYIONNMH 3a00JIeBaHUAMHU, U3MEHEH-
HBIMH 9yBCTBUTEIHHOCTAMH K (hapMaKOJAWHAMHUKE ¥ M3MEHEHUSMH (papMaKOKHHETHKH Yy JIIOJCH TOXKHUIIOTO BO3-
pacta. Knuandeckoe ncnosib3zoBanne MTD MoXeT Takke ynpoCTUTh TepaneBTHUeckuii pexkuM (Youdim, M.B.,
and Buccafusco, JJ (2005) CNS Targets for multi-functional drugs in the treatment of Alzheimer's and Parkin-
sons diseases J. Neural Transm 112, 519-537). KommiaeHc ¢ mpennucaHHBIMU pPeXHMaMH IpHEMa JIEKapCTB
BaXeH U1 3¢ dexTHBHOTO Jedenus. HexommaeHe npeacTapisieT o0ryto npobdiaeMy, HO 9To mpoliema Juis na-
IIMEHTOB ¢ OoJsie3HbI0 AnblreiiMepa n ux onekyHoB (Small, G, Dubois B A review of compliance to treatment in
Alzheimer's disease: potential benefits of a transdermal patch. Curr Med Res Opin 2007, 23, 2705-13). Cnenosa-
TEJBHO, YIPOUICHHBIH PEXUM JICUCHHS JICKAPCTBCHHBIMH CPEICTBAMH, ACHCTBYIONTMMH HA MHOXECTBO MHIIIE-
Hel, OyeT MOBHIIATH CIIeJOBaHUE JICUCHNIO. Bce yKka3aHHBIE BBIIE IPEUMYIIECTBA HE JOCTYITHBI IS KOKTEH-
JIeH JTeKapCTBEHHBIX CPEICTB.

Crparerus nurasaa 1 1 MHOXKECTBAa MHUIIICHEH SBISIETCS HOBBIM MOJIXOIOM ISl Pa3pabOTKH HOBBIX KaH-
JIUIATOB JUIS JICYCHUS CIIOKHBIX HEBPOJIOTHYECKHUX 3a00JIeBaHMA, OCOOCHHO BBHAY TOTO (pakTa, YTO OCHOBHEIC
TIPOIIECCHI, BOBIICYCHHBIC B HEHpoaereHepaTUBHBIC 3a00JIeBaHU, [0 CBOSH MPUPOAE SBIIOTCS MHOTO(AKTOP-
ueiMu (Cavalli A, Bolognesi ML, Minarini A, Rosini M, Tumiatti V, Recanatini M, Melchiorre C. Multi-target-
directed ligands to combat neurodegenerative diseases J Med Chem 2008, 51, 347-72). Takast crpaterust OCHO-
BaHa Ha KOHIICIIIMHU, YTO OJHO €IMHCTBEHHOE COCIMHEHHE MOJKET JICHCTBOBATh HA MHOXKECTBO MMIIIEHEH, CIO-
COOCTBYIOIIMX HEHPOAEreHEPaTUBHOMY IIPOLIECCy, MpeIioaraeMoMy Ipu 0oJie3Hn AnbureiiMepa u pH ApyTrux
HeWpo/iereHepaTUBHbBIX 3a00JIeBaHUSIX, U YTO TaKMM 00pa3oM OyIeT MpeaoTBpalaTh HeXelaTesIbHOe 3aMellie-
HHE MEXIy B3aUMOJICHCTBYIOIMMH MaTtoreHHeIMH myTsMu. Ho MTD MoryTt mpencraBisiTh alnbTepHATHBHYIO
MPaKTUKY [UIA MCIIOJIB30BaHUA KOMOMHANINH JIEKapCTBEHHBIX cpeacTB. [I0cKONbKY OCHOBHAs Macca Helponere-
HEpaTHBHBIX MEXaHM3MOB OIMHAKOBA Ui MHOTHMX HEpPBHBIX 3a0oieBaHuil, 3T MTD Ttaxxe moryt OBITH HC-
MIOJIF30BAHBI B KAYECTBE JIEKAPCTBEHHOTO CPEICTBA JUIS JICUCHHS APYTUX 3a00IeBaHuUi.

I'moGansHOE OpeMs MIIEMHYECKOTO WHCYNbTAa MOYTH B 4 paza MPEBBIIIACT TeMOPPArdIeCKUil HHCYIBT.
CymecTByIOIIHE JOKa3aTENBCTBA MOITBEPKAAIOT, 9T y 25-30% mepeXuBIINX UIIEMIYECKUN HHCYIBT Cpasy ke
WM 4epe3 HEKOTOPOe BPEMs Pa3BUBAIOTCS COCYAMCTHIC HApYIICHUS KOTHUTHBHBIX (DYHKIMH WM COCYIHUCTas
JeMeHnus. JleMeHnus 1mocjie WHCYJIbTa MOXET BKIIOYATh BCE THITBI KOTHHTHBHBIX paccTpOWCTB. ITocKoibKy
PHCK JIETaIbHOTO MCXOZa IOCNe WHCYJIBTOB CHU3HWICS, YUCIIO NEPESKMBIIMX HHCYIBT, UMEIOMINX HApYIICHHS
paboThI MO3ra M HapylleHHe KOTHUTUBHBIX (yHKIMH, moBsicuioch (R.N. Kalaria, et al., Stroke injury, cognitive
impairment and vascular dementia, Biochim. Biophys. Acta (2016),
http://cix.doi.Org/10.1016/j.bbadis.2016.01.015).

JlemeHIus mocne WHCYIbTa paCCMAaTPHUBAETCS KaK HO30JOTHYecKas (opMa, ONpenelsionas Bce THIIBI Jie-
MEHIINH, BO3HUKAIOIIKE MTOCe HHCYJIFTa, TIOMUMO TOTO, BKJIFOYAET JIM 3TO COCYIHCTHIC, HEHPOAereHepaTHBHBIE
WA KOMOWHAIMIO BYX IPOIECCOB. DTO BKIIOYACT KOMIUIEKCHYIO STHOJOTHIO C PAa3MTUIHBIMA KOMOWHAIMAMUA
3a0o0eBaHmiA OOJBIIMX W MaJbIX COCYIIOB, a Takke HelpoaereHeparuBHble matojoruu (R.N. Kalaria, et al.,
Stroke injury, cognitive impairment and vascular dementia, Biochim. Biophys. Acta (2016),
http://dx.doi.org/10.1016/j.bbadis.2016.01.015).

W3 3HaHMii, KOTOpbIe UMEIOTCSI OTHOCUTEIBHO KacKaJa MIIEMHYECKUX MOBPEXKACHHUH, MBI 3HA€M, YTO OHO
COCTOMT U3 Psifia CIOKHBIX COOBITHI, KOTOpBIE ABISIIOTCS o4eHb rereporenHsMu (R. Brouns, P.P. De Deyn, The
complexity of neurobiological processes in acute ischemic stroke, Clin. Neurol. Neurosurg. 111 (2009) 483-
495), pazBuBaronecs 3a MUH-JIHH ¥ HEJEJH T0CIIe HCXOIHOTO SBJIEHH HeaocTaTouHOol nep¢y3nn. OcHOBHBIC
SIBJICHUSI BKJIIOYAIOT HEIOCTaTOK SHEPTrUH BBUAY NPEPBAHHOTO KPOBOTOKA, SKCAHTOTOKCHYHOCTH, INEperpys3ka
KaJIbIIEM, OKUCIHUTENBHBIA cTpece, TUC(YHKIUS reMaTodHIeQaIndeckoro 6apbepa, KanmusIpHbIe MOBPeX/e-
HUS, TEMOCTaTHYECKast aKTHBAIIH, TIOBPEXICHNUS, CBI3aHHBIC C BOCHAIUTEIHFHON M IMMYHHOH peaklueil u HeK-
PO3 KJIETOK Ha YPOBHE HEHPOHOB, TJINU U YHIOTEIHATBHBIX KIETOK.
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KanmispHble OBpeXIeHUS U pa3pylIeHHE reMaTosHIedanmieckoro 6appepa, KOTopsle MOTYT IPOUCXO-
JUTH Yepe3 MHOTO JHEH, IPUBOAAT K Ba30TCHHOMY OTEKY M MOJKET TaKXKe BBI3bIBaTh KPOBOM3IMSHUA. B TO ke
BpEMs, TKAHH MOTYT NOJBEPraThCs CIOKHOMY OHAINA30HY 3aKHBILIIONINX M PEMOICIUPYIOIINX PEAKIHUH, ITO
BKJIIOYAET aHTMOTEHE3 ISl OTPaHUYICHUS OBPEXKICHUS U CHIDKCHUS MOCJIEACTBHNA. DTH SIBICHUS OTOPOIICHBI B
CTapeIOIIEM T'OJIOBHOM MO3T€, TaK YTO MApEeHXHMa HEOOpPaTUMO MOBPEXKIACTCS, IPH 3TOM COACHCTBYS HapylIle-
Huto kKoruutuBHOTO mporecca (R.N. Kalaria, et al., Stroke injury, cognitive impairment and vascular dementia,
Biochim. Biophys. Acta (2016), http://dx.doi.org/10.1016/j.bbadis.2016.01.015).

OKCIEepUMEHTAIBHBIE HCCIEAOBAHUS MOKA3aJIM, YTO CMEPTh KIETOK IOCIE HIIEMUYECKOTO HapyIICHHS
CHJIBHO CBsI3aHa ¢ HEKpo3oM. TeM He MeHee, HeaBHUE pa3pabOTKH MOKa3ajiH, YTO CMEPTh HEPBHBIX KIIETOK B
3HAYUTEIHHOW CTENEHN NMPOUCXOANT BBHIY arolTo3a, a Takke cMemanHblx Mexann3MoB (R.N. Kalaria, et al.,
Stroke injury, cognitive impairment and vascular dementia, Biochim. Biophys. Acta (2016).

HeiipoBocnanenue 1 IMMYHOAEIPECCHS TaK)Ke CBSI3aHBI C HHCYJIBTOM, CTApEHUEM U MHQekuuei. Beposit-
HO, 5TO UMEET pa3pyIINTeIbHOE AeHCTBHE HAa KOTHUTHBHYIO (yHKIMIO nocie nHeyinbpToB (B.W. McColl, S.M.
Allan, N.J. Rothwell, Systemic inflammation and stroke: aetiology, pathology and targets for therapy, Biochem.
Soc. Trans. 35 (2007) 1163-1165) (C. Meisel, A. Meisel, Suppressing immunosuppression after stroke, N. Engl.
J. Med. 365 (2011) 2134-2136) (W. Swardfager, O.A. Winer, N. Herrmann, S. Winer, K.L. Lanctot, Interleukin-
17 in post-stroke neurodegeneration, Neurosci. Biobehav. Rev. 37 (2013) 436-447).

CrapeHne M HEBPOJIOTHYECKHE M IICHXHATPUYECKHE PAcCTPONCTBA BBI3BIBAIOT MOBPEKACHHE M CMEPTH
HelpoHoB. Cpeay JacThIX M COOTBETCTBYIOIINX M3MEHEHNI HEPBHOM CHCTEMBI MbI BKIFOUMIH, IIOMUMO MpOYe-
TO, AETCHEpPaNI0 HEHPOHOB, MIIEMHIO, BOCHAICHNE, MIMMYHHbBIE PEakiWu, TpaBMy U pak. B pesynpraTe HuX,
HEWpPOHBI MOTYT NMOTHOATh 32 MUH MJIM Yachl, MJIM OHU MOTYT BBIJIEP)KUBATh NCXOJHOE TIOBPEXKICHUE B TIOBPEIK-
JICHHOM COCTOSIHMH, aKTUBHUPYs HEHPOJETEeHEPAINIO 1, HAKOHEIl, TAK)KE IIPUBOJISI K CMEPTH KJIETOK.

Heiiponerenepauns npu 6ose3Hn AsnplreiiMepa u Jpyrux HeWpoaereHepaTUBHBIX 3a00JIeBaHUsX, IO BCEH
BUJIUMOCTH, SIBJISIETCS MHOTO()AKTOPHOH, TaK 4TO OOJIBIION JUara3oH TOKCHYHBIX PEaKIHi, BKIIFOYas BOCIae-
HHE, TIIyTaMaTepruieckyr0 HEHPOTOKCHYHOCTD, YBEJIIMUEHHE COAEPKaHUs jKesle3a M OKCHAA a30Ta, UCTOLICHHUE
SHJIOTCHHBIX aHTHOKCHAAHTOB, CHIDKCHHAs JKCIpeccHus Tpodudeckux (PaKTopoB, HUCHYHKIUS YOMKBUTHH-
MPOTEACOMHON CHCTEMBI M IKCIIPECCHS MPOANONTOTHIECKUX OCITKOB, IPUBOAAT K HEKPO3Yy HEHPOHOB.

VY4uTeIBas B&)XKHOCTh HEPBHOM CHCTEMBI JJIsl CO3/1aHHUS OCHOBHBIX JBUTATEIbHBIX HABBIKOB U UyBCTBHUTEIb-
HOCTH, CYIIECTBYET HHTEPEC K MOUCKY TEPANEBTUIECKOTO CPEACTBA JUIS 3aIIUTHl HEPBHOI CHCTEMBI.

HetliponpoTekTHBHOE AeHCTBHE HATIPABICHO HAa COXPAHEHHE, BOCCTAHOBJICHHE, JICUCHHUE MIIN PETCHEPALIUIO
HEPBHOW CHCTEMBI, €€ KJIETOK, CTPYKTYyphl u ¢pyHKIMU (Vajda et al 2002, J Clin Neurosci 9:4-8). Onno#t u3 11e-
Jell HeHpPOIPOTEKTUBHOTO ACHCTBUS SIBIISETCS MPEAOTBPALCHUE HIIM MUHUMH3ALHUs BINSHHS [IEPBOHAYAIEHOTO
MOpaXEHHUsI HEPBHOM CHUCTEMBI WIH NPEJOTBPAIICHHE MM MHUHUMM3AIMS NOCIIEACTBUN SHIOTCHHBIX WM JK30-
TeHHBIX BPEAHBIX MPOLIECCOB, KOTOPHIE BBI3BIBAIOT MOBPEXK/ICHUE AKCOHOB, HEHPOHOB, CHHAIICHCOB U JICHIPUTOB.

HeiiponpoTtexTrBHOE AEHCTBHE MPEACTaBISET COO0H MEXaHU3M M CTPATETHIO, UCIIOIb3YEMbIE JUIS 3aIUThI
OT MOBpeXeHHs HeiipoHoB min aerenepanun [{HC B pe3ynbrate XpoHHYECKOTO HEHpPOIETeHEPAaTHBHOTO 3200~
neBanus (Oone3Hp AnbureiiMepa). Llenbio HEHpONPOTEKTUBHOTO AEHCTBHUS SBISIETCSl OTpaHMYCHUE AUCHYHK-
n/cmeptu nocie TpaBMbl [IHC 1 mombITKa COXpaHUTh MaKCHMAaIbHO BO3MOXKHYIO IIETOCTHOCTH AJISI KJIETOY-
HBIX B3aMMOJCHCTBHIA B TOJJIOBHOM MO3T'€, YTO MIPUBOJUT K HETPOHYTOH HEHPOHHOU (DYHKIIHH.

Konnenuust HeMpONpOTEKTUBHOTO IEHCTBHA ObllIa MPUMEHEHA K XPOHHUYECKUM 3a00JI€BaHUAM T'OJIOBHOTO
MO3Ta, a TaKXKe K OCTPBIM HEBPOJIOTHYECKUM COCTOSHUSIM, YUHUTHIBAs, YTO HEKOTOPHIE U3 OCHOBHBIX MEXaHU3-
MoB, nopaxkaromux [[HC, momoOHBI 3TUM cocTosiHESIM. HelponerenepaTuBHBIE paccTpoiicTBa BKIo4atoT AD,
PO, 6one3ns ['enTnHrTOHa N 60KOBOI amuoTpoduueckuii ckiiepos. HelipornporekTiBHOE /eiicTBIE paccMaTpH-
BaJIaCh KaK MEXaHU3M JICHCTBHS JICKAPCTBEHHOT'O CPE/ICTBA, HCHOIB3YEMBIH JUIS JICUEHHS ATUX COCTOSIHUI.

CymiecTByeT MHUPOKHHA CIIEKTP HEHPONPOTEKTOPHBIX MPOAYKTOB, JOCTYITHBIX HIIM HCCIEITYyEMbIX, H HEKO-
TOpPBIE MPOAYKTHI MOTYT IMOTEHIMAIBHO HCIIOIB30BAThCS I OOjiee YeM OJHOTO 3a00JIeBaHUs, YUUTHIBAS, YTO
MHOTHE MEXaHHM3MBI MOBPEXICHNST HEHPOHHBIX TKaHeH Mom00HBI. [IpomyKThl ¢ HEHpONPOTEeKTOPHEIMU () heK-
TaMH CTPYHIIMPOBAHBI B CIICAYIONIINE KATETOPHU: MOXUTHTEIN CBOOOMHBIX PaJUKAJIOB, aHTHIKCUTOKCHTOKCHY-
HBIC areHTHI, HHTHONTOPHI alonTo3a (3amporpaMMHpOBaHHAs TMOEb KJICTOK), IPOTHBOBOCHAINTENIBLHBIC arcH-
THI, HeHpoTpoduueckue (HakTOPbI, XeIaTHbIE HOHBI METAIIIIOB, MOLYIATOPBI HOHHBIX KaHAJIOB M T€HHAS TEPAIHSL.

Bb110 MPOAEMOHCTPUPOBAHO, YTO CBOOOAHBIE paJUKallbl KUCIOPOa CBA3aHbI C ACHATypali3anuei OenKoB,
uHaKTUBauuel Gepmentos u nospexaenueM AHK, 4To IpuBOANT K MEPOKHUCICHUIO JTUMUAOB KIETOYHBIX MEM-
OpaH 1, HaKOHEIIl, THOEJIN KIIETOK IMPU HeWpOoIereHepaTUBHBIX 3a00JIEBAaHUSX.

HccnenoBanus, MpoBeICHHBIE KaK HA MOJAENAX KUBOTHBIX, TAK U HA YEJIOBEYECKUX MOJCTISIX, TOKA3bIBAIOT,
YTO HOTEPsI PAaBHOBECHS CPEAN YaCTHI-OKHUCIIUTENEH, TeHEPHUPYEMbIX METa00JIIM3MOM B MO3T€ U aHTHOKCHIAHT-
HBIMH 3aIIUTHBIMH MEXaHN3MaMH, BBI3BIBAET TaK HA3bIBACMBIA OKHUCIUTENBHBIN CTpecc, KOrja yKa3aHHbIE CHC-
TEMBI 3aIIUTHl CHIKAIOT CBOIO 3((QEKTUBHOCTh U HApyMIAIOTCS. DTOT OKHCIUTEIbHBIH CTPECC YBEIMUMBAETCS C
BO3pacTOM W OOHapy’KeH cpeay OcHOBHBIX mpuumH matoreneza AD (Neurobiol. Aging 2007, 28, 1009-1014),
BO3MOJKHO CBSI3aHHBIX C HEHPOHHBIMH MUTOXOHPHAJIBHBIMHU TUCHYHKIMSIMH.

M5l TakKe 3HaeM, U4TO MPOJIYKTHI C aHTHOKCHUAAHTHBIMHU CBOMCTBaMU CIOCOOHBI NPEOTBpAIaTh alonTo3,
WHYIIMPOBAaHHBIA aMUIOMIHBIM IETTHIOM, a TaKkKe M3MEHEHHUs romeocrasa Ca2 B KylbTypaX KOPTHKaIbHBIX
Hetiponos (Lite Sci. 2000, 66, 1879-1892). 66, 1879-1892). CnenoBaTteibHO, CYIIECTBYET OOJIbINAs MOTPEOHOCTH
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B nHruOuropax anermnxonauascrepassl (AChE) mm Oytupunxonuuscrepassl (BuChE) u ¢ HeliponpoTekropHOi
CHOCOOHOCTBIO OT TOKCHYECKUX MOBPEKICHHMA, TAKMX KaK OKCUTCHHPOBAHHBIC CBOOOIHBIC PAJHMKAIBI, IPHUUEM
yKa3aHHBIE COSAMHEHH OyAyT MMeTh OONBIIOe MEAWIIMHCKOE 3HAYCHHE IPH JICUCHUH HEeHpoereHepaTHBHBIX
3aboneBanuii, Takux kak AD, PO umu I'enTunrrona.

Tl'oBopst B 001mmieM, CTpaTeTHy JICYEHUSI YaCTO OCHOBAHBI Ha MOAYIIIIUM OTHOTO (akTopa MpeiaraeMoro
TopaskeHust. XOTS MBI MOXXEM HaOIII0/1aTh, YTO YKa3aHHBIC BUJBI JICUCHUE SBIIAIOTCS BBHITOJAHBIMU B OYEHB OTpa-
HUYEHHBIX KHBOTHBIX MOJIEIIIX, MEHEE BEPOSITHO, UYTO OHH IPOJEMOHCTPHPOBAIH OBl CBOO 3(h(peKTHBHOCTE TIpH
0oJee CIIOKHBIX YEIOBEUECKUX PAcCTPOMCTBAx ¢ 00Jiee BEICOKOI CTENCHBIO TSKECTH OPAKCHUS B TCHETUUECKU
pasznooOpasnoi monymsinuu (Faden and Stoica, 2007. Arch Neurol 64: 794-800). B 3HauuTenpHO# CTemeHH,
YVYUTBIBas MPEIIOIaracMblc MEXaHM3MBI THOCIM HEHPOHOB, TAKHE KaK OKUCIUTEIBHBIN CTPECC, MUTOXOHIPH-
anpHas qucyHKus, modaBicHHBIe Oenku, amonto3 W BocmaieHue (oudim, M.B., and Buccafusco, JJ (2005)
CNS Targets for multifunctional drugs in the treatment of Alzheimer's and Parkinsons diseases J. Neural Transm
112, 519-537), oHM HACTONBKO CIOXHBI, HACKOJILKO OHU Pa3IMIHbBI, HAM OBLTH ObI HCOOXOUMBI OTJCIBHBIC CO-
CAMHEHS, KOTOPHIC UMCIOT MHOTOLICJICBBIC A(P(PEKTH HA MHOXKCCTBEHHBIC MEXaHU3MBI TOPAKCHUIA.

CoeanHeHme (3-aTokcukapboHMI-2-MeTHI-4-(2-HuTpodennn)-4, 1 1 -muruapo- 1 H-mupumo[2,3-
b][1,25]6en3oauanenun) (JM-20), koTOpoe onMcaHo B JOKyMeHTe mateHTa pecyonnkn Kyoa CU23879 mo ero
XHUMHYECKOH CTPYKTYpE, MOXKET OKa3bIBaTh BIMSIHHUE HA CEPACIHO-COCYIHCTHIC, IIepeOPOBACKYISPHEIE U IPYTHE
3a001eBaHMs, CBSA3aHHBIE C IICHTPAIILHON HEPBHOW CHCTEMOM.

HeoxxumanHo ncciemoBaTesiMu OBITI0O 0OHApY)KeHO, 4To coenuHeHre JM-20 oka3bIBaeT BRIPAKEHHOE Te-
paneBTudeckoe aeiicteue Ha [THC mpeanmouyTutensHO IUIS JICYSHMs] TAKUX 3a00JIeBaHHUN, KaK Pa3IMIHBIE THIIBI
JIEMEHIINH.

Takum 00pa3om, CyITHOCTh JAaHHOTO M300pETCHUS OCHOBaHA Ha MCIONb30BaHUU JM-20 1 ero XUMHUYECKUX
MPOAYKTOB, KOTOPHIC MPEIIOYTUTEIIEHO UCTIOIB3YIOTCS TP JICYCHUHU TaKUX 3a00JICBAaHUHA, KaK Pa3IMYHBIC THUIIBI
JIEMEHIINH.

JM-20 sBnsieTcst MPOAYKTOM OCH30AMAICTIMHA, U NIHPOKO COOOINANIOCH, YTO OCH30AUAIICTIMHBI HHIYLIUPY-
fot gemennuu (Huber-Geismann, F, 1994) (Rosenberg, P. B., 2015). (Shash, D., T. Kurth, et al. 2015) (Zhong,
G., Y. Wang, et al. 2015)), omraxo JM-20 HEOKHITAHHO YJIYYIIAET COCTOSIHHE MTPH Pa3TUIHBIX TUIAX JEeMEHITHMA.

HecmoTtps Ha TO, 9TO OTeHNIMANbHAS TOJe3HOCTh JM-20 oTMedeHa B IUTEpaType, €ro MOTSHITHA B Kade-
CTBE TEPANEBTUYECKOTO JICKAPCTBEHHOTO CPEICTBA MPH HEHPOJETeHEPATHBHBIX 3a00JIeBaHHUAX, TAKUX KaK Je-
MEHIINH, HE YCTAaHOBJICH.

B kauecTBe JOMONHHUTEIHHOT'O aCTeKTa HACTOSIIETO H300pEeTeHUs, coearnHeHne obmel dpopmyisr 111 (JM-
20), ero coyu, THAPATHI, KPUCTALIHYCCKHE (HOPMBI, SJHAHTHOMEPHI, H30MEPhI, META0OIUTHI, (PH3HOIOTUICCKH
MPOTECTUPOBAHHBIC TPOJICKAPCTBA MOTYT OBITh BBEJCHHI B CMECH IO MEHBIICH MEpe C OJHHM CPEICTBOM-
cpenoi, pa30aBUTEICM U/WIA HOCUTEIIEM, XHMUUCCKU UHEPTHBIM, HETOKCHYHEIM, 3/ICCh U JIajiee MPU3HABACMBIM
BCIIOMOTATEIILHBIMH BEIIECTBAMU, BKIFOYCHHBIMH B MPEIaracMble KOMIIO3HITUH JICKAPCTBCHHBIX CPE/ICTB.

Komno3uiun 1ekapCTBEeHHBIX CPEICTB 00CCIICUUBAIOTCS AT JIIOOOH JKUIKOHM, TBEPJOW WU MOTyTBEPIOH
KOMIIO3UIIUH, OHH MOTYT OBITH BBEJCHBEI IEPOPaNbHO, OyKO(apHWHreanbHO, CyOIMHTBAIBFHO, MapeHTEPAIbHO,
HaIpUMep: BHYTPHMBIIICYHO, BHYTPUBEHHO, BHYTPUKOXHO WM TTOJKOXHO, MECTHO, TPaHCAEPMAIBHO, Tpaxe-
aNbHO, OPOHXMAJIBFHO, HA3aJbHO, TyJIBMOHAIBHO, PEKTAIBHO WIH APYTUMH MOIXOAAIIIMHA Ty TSIMH BBEICHHUS.

OmnmcaHHbBIe KOMITO3UINHU JICKAPCTBEHHBIX CPEICTB OyIyT COAEpKaTh MOIXOIAIINE BCIIOMOTaTeIbHEIC Be-
IIecTBa IS KaKA0TO cocTaBa. COCTaBHI MOMYyYar0T OOBIYHO MPU IMOMOIIN CITOCOOO0B, CYIIECTBYIONINX B TaHHON
obnacTu TexHUKH. BcrioMorarensHbIe BENecTBa BHIOMPAIOT 10 X BEIOpaHHOU (hopMe JIeKapCTBEHHOTO CPEICTBA
COTJIACHO MYTH, KOTOPBIM UX OYIYT BBOJUTE.

Coenunenne obeit popmyast 111 (JM-20), ero conu, ruapatsl, KpUCTaJUIMYECKHE (HOPMBI, SJHAHTHOMEPHI,
HU30MEpBI, META0OJHTHI, MIPOJIEKAPCTBA IS €T0 BBEJCHHUS JIOASIM MOTYT COJICPKAThCA B (hapMAIlCBTUYCCKH MPH-
eMIIEMBIX (pOpMax JO3UPOBOK, CPEAU KOTOPHIX, IOMUMO MPOYETO, HAXOMATCS 3TH (OPMBI BEHITyCKa: TaONETKU
(BKJTFOUAs TOIBSA3BIYHEIC, C MTOKPHITUEM U Pa3KEBBIBAEMEIC), TBEPIbIC U MATKUC KAICYJIbl (BKIIOYAs MUKpPOKATI-
CYJIbI, HAHOYACTHIIBI U MEJIICTHI), PACTBOPHI (IIEPOPATBHBIC KAIlU, CHPOIIBI), MAapEHTEePAIbHBIC PACTBOPHI, TPAH-
CAepMalIbHbIE TJIACTHIPH, UMIUIAHTHI M JPYTHUE CUCTEMBI peTap, Ma3u (KpeMBbI U TeN), Ha3albHbIEe CIIPEH, MyKO-
aATe3UBHl, CYNIIO3UTOPHH, CYCICH3HH, MOPOIIKH, KOTOPHIE HEOOXOANMO Pa3BOIUTH WM JOOABIATH B IIHILY,
MIOMUMO TIPOYHX (HOpM JTO3UPOBOK, BKIIOUCHHBIX B HACTOSIIIEE H300pETCHNUE.

Vcnonp3yst M3BECTHBIE TEXHOJIOTMYECKHE TPOILECCH YPOBHS TexXHUKH, JM-20, ero cosm, ruapaTsl, KpH-
CTaJuIMYeckue (OpPMBI, YSHAHTHOMEPEI, H30MEPHI, METa0OJIHUTHI, MPOJIEKAPCTBA, MOKHO COCTABISTH B JIEKAPCT-
BEHHBIE (POPMBI, IPUCTIOCOOICHHBIE K UX BBEICHHUIO, CMEIIIMBATEH X C BCIIOMOTATEIbHBIMU BEIIECTBAMH, TAKIMU
KaK BCIIOMOTATEeIbHEIC JKUIKUE, TBEPABbIC WU MOJIYTBEPbIC BEIIECTBA, COCTOSIINE U3 OPTaHMYECKUX M HEOpra-
HUYCCKUX BEIICCTB, MPUPOTHOTO WM CHHTCTHICCKOTO MPOUCXOXKICHHS. HekoTophie U3 HUX BKIIIOYAKOT: TBEP-
JIBIC HATIOJHUTENN, pa30aBUTENH, ArTJIIOTHHUPYIOIIME BEIICCTBA, PACTBOPHUTEIH, SMYJIbCHH, CMAa3bIBAIOIINE
CpPE/CTBa, IE3UHTETPUPYIOLINE CPEICTBA, CHOCOOCTBYIOIINE CKOJIBKEHHIO CPENICTBA, apOMAaTH3aTOPhI, KpacuTe-
JIM, TIUTMEHTHI, TIOJIMMEPHI, MOACIACTUTEIH, IaCTU(GUKATOPBI, YCUIUTEIU TOTJIONICHUS, YCUIUTEIN MPOHUKA-
HUSI, IOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, BCIIOMOTaTEIEHBIC IOBEPXHOCTHO-aKTUBHBIC BEIIECTBA, CIICIIUATBHBIC
Macna w/uinu 0ydepHble CHCTEMBI, KOTOPBIE MPHUIAIOT AKTUBHBIM COCOMHECHUSAM TN UX (H3HOIOTHIECKH MPH-
E€MJIEMBIM COJISIM (DU3UYECKYIO, XHMUIECKYIO H/HITH OHOJIOTHYECKYIO CTAOMILHOCTb.

-5-



046099

Hekotopeie BcrmoMoraTenbHBIC BEIICCTBA, HCIOIB3YEMBIC B COCTABE JICKAPCTBEHHBIX (HOPM, COACPIKAIINX
coenuHeHue obrmielt Gopmyiner Il win ero mpomykThl, 6€3 OrpaHUYCHUS UCIOJIH30BAHUEM IPYTUX BCIIOMOTaA-
TENBHBIX BEIIECTB, MPEICTABIAIOT cO00i: KpaxMaibl, JJaKkTa3y, [eJUTI0NI03y U €€ MPOAYKTHI, caxapo3y, COpOuT,
MaHHHT U JAPYTHE caxapa, TalbK, KOJUIOWIHBIN TUOKCH] KPEeMHUS, KapOOHATHI, OKCHIBI MarHus, GpocdaTsl Kaib-
IUs1, TUOKCH]] TUTAHA, TTOJIMBUHIUITUPPOIAIOH, IOBUIOH, JKEIaTHH, OCIIKH MOJIOKA, IIUTPATHL, TAPTPATHI, aIbIH-
HATBI, JEKCTPaH, 3T HEJUTIONI03Y, IUKIOASKCTPHHBI, 3TaCTOMEPHl KPEeMHHUS, TTONHCOpOaThl, aMHIONEKTHH, T1a-
pabeHBl, JKUBOTHBIE M PACTUTEIBHBIC Macia, MPOIMICHTIINKOIb, CTCPIIIM30BAHHYIO BOIY, OJHO- WIJIH MHOTO-
aTOMHBIE CIIUPTHI, TaKHE KaK TIHUIEPHH, CTeapaT MarHus, CTeapaT KalbIusd, HATpUs cTeapwidymapar, Jaypui-
Cynb(at HATPUs, TIUICPUH U BOCKH MOJIMITUICHTITUKOIS, TOMHMO ITPOYETO.

TBepasie mepopalibHBIC JIGKAPCTBEHHBIC ()OPMBI, TAKHE KaK TaOJICTKH, MUKPOTPAHYJIbl, HAHOYACTHUIIBI, TSI
JIETHI, TTIOPOIIKH, KOTOPble HEOOXOIMMO Pa3BOANTD, MM KallCYJIbl, COEpIKaIlINe COeqUHEHNE o0mel GpopMyItbl
IIT mnm ero comu, SHaHTHOMEPHBIC (POPMBI M TMPOAYKTHI OKUACICHUSI-BOCCTAHOBIICHHS COTJIACHO JaHHOMY H30-
OpeTeHus, MOTYT OBITh MCIIOIB30BAHBI T HEMEJICHHOTO HITH MOIUGHUIIMPOBAHHOTO BEICBOOOKICHHS.

BriOpannas ¢opma J1eKapcTBEHHOTO CPE/ICTBA, COTIIACHO HACTOSILEMY M300pETeHHUIO, TPECTaBIseT CO00i
TabJIeTKH, CoAeprKaIlne, B Ka4eCTBE CBOETO aKTUBHOTO (papMarleBTUUECKOT0 WHTPEIUCHTA, COCTUHEHNE 00mIIei
tdopmynst 11 mmm ero conu, THAPATHI, KPUCTAIUITHIECKIE (DOPMBI, SHAHTHOMEPEI, H30MEPBI, METa0OIHTEI, ITPOJIe-
KapcTBa, MOJIyYeHHE CMECH ¢ MUKPOKPHCTAILIIYECKON IEJUTIONI030H, KYKYPY3HBIM KPaxMasioM, KPOCIIOBHIOHOM,
JIo0aBJieHHE PaCTBOPEHHOTO MOJMBHHIINHMPPOIUIOHA U JaypwicyibhaTa HATPHUA C NOIYYCHHEM TPaHyIIATa,
KOTOPBII CymIaT B MOJHOM IPOIECCE B IICEBIOOKIKEHHOM CJIO€ M CMEIIMBAIOT CO CTEApaToM MAarHWs U Tajlb-
KOM, 3aTeM TaOJeTKH MOyJaloT MPH MOMOIIN CHCTEMbI BPAIAIOIINXCS IITAMIIOB I MX M3TOTOBJICHUS, HAKO-
HEIl Ha TaOJeTKH HAHOCAT MOKPHITHE U3 THIPOKCHIIPOIMIIIECILTIONO03bI, TOMMITIIICHIHKOIs 4000, nuokcuma
TUTAaHA ¥ OKPALIUBAOIICH CYyCIICH3UH.

ITyreM HaHECCHHS MOKPHITUS Ha TAOJCTKH MBI JOCTHUracM MPHUBICKATCIHHBIA KOHCYHBIA BUI U U30eracMm
HETIPUSATHOTO BKYCa; 3TO JOCTUTAETCS MACKHPYIONIMM BKYC CPEICTBOM, TAKUM KaK COIMOJIUMEp METaKPUIOBOH
KHCJIOTBI, ATHINEIUTION03a, METHITUAPOKCHIIPOIIIIEIIIIOIO3a WIKA IPyrue moJuMepsl. TabneTkn MOryT OBITh
MOJTY9IEHBI KaK METOZOM BIa)KHOW T'paHYJISIINN, TOKa3aHHBIM BBIIIE, TAK ¥ METOJIOM NIPSIMOTO MIPECCOBAHUS IPH
TIOMOIII BCIIOMOTATENIFHBIX BEIIECTB ISl IPSAMOTO MIPECCOBAHUS M CHIDKCHHS KOJMMYECTBa CTanuil Ha (ase mo-
Jy9eHHUs TaOIETOK, IPU YCIOBUH, YTO pabOTAIOT C HU3KUMH J03aMHU.

TabyeTkn MOTYT OBITH ¢ MOIU(UIIMPOBAHHBIM BHICBOOOXKIICHHEM, U OHH MOTYT COJEpPKaTh COCIMHCHUE
obmeit popmynsr 11l mnm ero mpoayKTH B MUKPOTpaHyJIaX, HAHOYACTHUIIAX WM MAaTPUIHBIX CHCTEMax, UCIIONb-
3ys BCIIOMOTAaTeJIbHBIE BENIECTBA, TaKWE KaK: MOJUATHICHOKCHJ, THAPOKCHUIpommieiono3a 2910, creapar
MarHus, XJIOpUJ HaTpusl, KpaCHBIN OKCH]I JKeJie3a, alleTaT UEeJUTI0N03bl, TOMUATHICHTTUKONIb 3350 u onanpail.

CoriacHO HacTOAIIEMY M300pPETEHHIO, KOMITO3HIIMH JIEKAPCTBEHHOTO CPEJCTBa MOTYT coepKarh (apma-
[EBTHYCCKH MPUEMIIEMBIC TIOJMMEPHI, IPOHUIIACMBIC, OHOpa3iaracMble 1 HEPACTBOPUMBIC B BOJE, IUIS PETYJIH-
poBaHUs ero Mpo¢UIs BEICBOOOXKICHHUS, MPU STOM TOIy4as MOTUPHUIMPOBAHHOE BRICBOOOXKICHUE (HEMEJICH-
HOE, OTCPOUYCHHOE WIIH PETYIUPYEMOE) JIEKAPCTBEHHBIX (JOpM. DTH MOTUMEPHI MOTYT OBITh HCIOIB30BAHBI IS
MOKPBITUS TaOJICTOK, MUKPOTPAHYJI, KAIICyJI IPH ITOJYYCHUH HAHOYACTHII, B KAYECTBE MATPHI[ BEICBOOOKICHUS B
menierax, TalleTkax, TpaHylIax WM CMECSX C IPYTHMMH BCIOMOTAaTEIbHBIMH BEIIECTBAMH, BKIIOYCHHBIMH B
TMO0YI0 IPYTYIO JIEKapCTBEHHYIO (hopMy, YKa3aHHYIO B HACTOSIIEM H300pETECHHUH.

Jlng mepopanbHOTO BBECHUS APYTHE MOIXOAAIIIE (hapMaIrleBTHIECKIE KOMIIO3HIIUH MTPEICTABISAIOT cO00it
TBEpAbIE KAICYJIbI, MITKUE KaICyJbl U apMareBTHUECKHUE IMOPOIIKH, coequHenue oomen Gopmyssl 111 mmu ero
COJIM, YHAHTHOMEpPHBIC (POPMBI M MPOAYKTH €ro (PU3UOJIOTHUESCKH MPHUEMIIEMbBIX OKHCICHHS-BOCCTAHOBJICHUS
MOJKHO JI03UPOBATh B BUC TBEP/IBIX JKCIATHHOBBIX WM LEJUTIOIO3HBIX KAICYJI, HAIPUMED, COIACPIKAIINX BHYTPH
CMECh aKTHBHOTO (papMaleBTUUECKOTO MHTPEAUCHTA ¢ OOBIYHO HCIOIB3yEMBIMH BCIIOMOTATEIHHBIMH BEIECT-
BaMU B TBepJOH (hopMe, TAKMMH KaK OIMCAHHBIC IS Ta0JIETOK, YKa3aHHYI0 CMECh MOYKHO MMONTy4aTh CYXHUM ITy-
TEM, BJIXKHOM TpaHYILIUCH, SKCTPY3UCH, TaOICTHPOBAaHUECM, B BHJIC MUKPOKAIICYJ MU MUKpOTaOmeTok. J{us
JI03 B MSTKHX KCIATHHOBBIX KAaICyIaX HCHOJIb3yeM OOBIYHBIC CIIOCOOBI M3TOTOBJICHUS, U OHH MOTYT BKIIIOYATh
CMeIUBaHue coequHeHus oomen Gopmyisl II1 win ero coneil, ruApaToB, KPUCTAILTHICCKUX (HOPM, IHAHTHOME-
POB, M30MEPOB, METAOOIHUTOB, MPOJEKAPCTB C PACTUTEIHFHBIMH MAaclaMH, XHPOM WIH JPYTUMH TOZOOHBIMH
cpeIaMH, TTOAXOISAIINMHE I UX 00pa30BaHMUSL.

B ciydae ¢apmaneBTHIECKHX MMOPOIIKOB, OHA MOTYT OBITH TIOJYYEHBI IPOCTHIM CMEIINBAHUEM COEIHHE-
Hus obmedt hopmynsl I (JM-20) unm ero coseld, SHAHTHOMEPHBIX (OPM H TPOAYKTOB €ro (PU3NOIOTHIECKU
MPUEMIIEMBIX TIPOJICKAPCTB C HANIOJHUTEISAMH, CYCIICHIUPYIOIUMHE CPEICTBAMH, TOACIACTUTEIISIMHU, apOMaTH3a-
TOpaMH W KOHCEpBaHTAMHU. XOTS B HACTOAMIEM M300pETEHUH TAKKe MCIIOJIB3YETCS METOJ CYIIKH aTOMH3aIlueH
npu temneparype Ha Bxozae 100-150°C u Temmnepartypax Ha Bbixoge 50-90°C mpu mosyueHHH MOPOILIKOB, HC-
MOJB3YIOTCSL BCIIOMOTATEIBHBIC BEIECTBA, TAKUE KaK JMEKCTpaH, MoMMdTHiIeHI KON 4000 n maypuicynbdar
HATPHS, TIOMUAMO IIPOYEro, JUIs YIYYIICHHS PACTBOPHUMOCTH aKTHBHOTO (papMalieBTUYECKOTO MHTPEAUCHTA IS
€ro HaJJIC)KAIIECTO BBEJCHUS B OPTaHU3M B PaCTBOpAX, WU JOOABICHUS €r0 B MUY, TAKYIO KaK COKH.

Jlist pexransHOTO BBeAeHUs coenunenue odmeit dopmynsr 111 (JM-20) nnm ero conm, ruapaThl, KpUCTa-
JYecKue GOpMBI, SIHAHTHOMEPHI, H30MEPHI, METaOOIUTHI, (PH3HOIOTUICCKH ITPUEMIIEMBIC MTPOJIEKAPCTBA MOKHO
JIO3MPOBATH B BHJIE CYIIIO3UTOPHEB, NICH TN PEKTATBHBIX PACTBOPOB JJISI MUKPOKIIH3M, KOTOPBIE MOTYT COAEP-
JKaTh CMECh aKTHBHBIX COCTUHEHHUH C OCHOBOM M3 HEUTpaILHOTO TBepaoro xupa (Witespol 45) mim HeKOTOpPHIX
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JIPYTUX TMOJOOHBIX CpeX, MOAXOJSIIMX Ui UX COCTaBJICHHS; copOMTaH MOHoojeaT, mosucopbat 20, BOCK-
SMYJIBraToOp, aHTUIPATHBIA KOJUTOUTHBIN CHIIMKOH, METa-OUCYIb(GUT HATPHS, SAaTaT AUHATPUS, METHIAparu-
pokcmiben3oar, hocdatsl HaTpus, Makporo 300, rmieprH, BOAY, MPOTaH, H300yTeH 1 H-OyTaH.

JI71st 5KMIKOTO TTepOPATEHOTO BBEIEHUS coenuHeHne oomiei popmyns 111 (JM-20) nim ero comu, THAPATHI,
KpHUCTaUTNYeCKue (HOPMBI, FHAHTHOMEPHI, H30MEPHI, METa0OIHUTHI, (PH3HOIOTHIECKH IpHUEMIIEMBIE ITPOJIEKAPCT-
Ba MOXHO COCTaBIISITh KaK CHPOIIBI, JIMKCHPHI, KOHIICHTPHUPOBAHHBIE KAIUTH FJIH CYCTICH3HH C (papManeBTHIECKH
TIpUEMIIEMON Cpenoi, Takoi Kak CMeCh 3TaHOJa, TJUIECPUHA, TMPONHMICHIIIMKONSA W/IIH TONHATHIICHTIINKOIIS,
MIOMUMO TIPOYET0, KapOOKCHMETHIIIIEIUTION03a FITH APYTHE 3aTYCTHTENN; OH MOXKET COIEp)KaTh KpacHTeNb, apo-
MaTH3aTop, MOJCIACTUTENH (CYyKpallo3y, acmapTaM, HUKIaMaT, CTEBHIO) U KOHCEpBaHT (TlapaOeHbl, OCH30aThI).
OTH KHUIKUE JTO3MPOBKH MOXHO MOJTyYaTh HAa OCHOBE Pa30aBICHUS MOPOINKOOOPAa3HBIX (hapMaleBTHUCCKUX
KOMITO3MIIMH TIOAXOASAIINM pa30aBUTENEM NEpe/T UCTIONb30BAaHUEM.

Jliist mapeHTepaibHOTO BBeIeHMs coeaunenne odmer popmysst 111 (JM-20) i ero conu, runpaTsl, Kpu-
cTaJuimdeckue (OPMBI, YHAHTHOMEPEI, U30MEPhI, METAOOIHUTHI, (HYU3UOIOTHUCCKU MPUCMIIEMBIC TPOJICKApCTBA
MOJKHO COCTaBIISITH B BHJC PACTBOPOB IUISI MHBEKIHH. DTH PACTBOPHI MOTYT COJICPKATh CTaOWIM3HUPYIOIIHE,
KOHCEPBUPYIOIIHE W/ UIH OyPepHbIE HHTPEIUEHTHI.

B macrosimiem m300peTeHNH aKTHBHBIN (hapMareBTHUSCKUN MHTPEIUCHT HaXoauTcs B 69% 3TaHONBHOM
pacTBope, OEH30IHHOM CIIHpTE, MPOMIICHTIINKOIe, OEH30MHON KuciioTe, OeH30aTe HATPUS, THIPOKCHAC HATPHS,
BOJIE U MHBEKIINH, APYTHE BCIOMOTAaTEIbHBIC BEIIECTBA TaKKe MOXKHO HCIOJIH30BaTh, TAKHE KaK ITOIHUITH-
neHraukob 400, MUTpAT HATPHS U JTUMOHHAS KUCIIOTA.

PacTBOpBI IS MapeHTEePATLHOTO BBEACHHS, KOTOPBIE COJEpKaT coeauHeHne obmel ¢opmynsr 111 (JM
20) W ero CoNH, TUAPATHI, KPUCTATTUICCKUES (POPMEI, SHAHTHOMEPEI, H30MEPBI, META00IUTHI, PH3HOIOTUICCKH
MpUEMIIEMBIC TIPOJICKAPCTBA, MOXKHO TaKXe MOJydaTh MyTEM pa3BEICHUS CYXOi (papMaleBTUYCCKON KOMIIO3H-
1 (TMOoQUIN3UPOBAHHON) TOAXOIAIIAM pa30aBUTEIEM MEpe] HCIOIB30BAaHUEM, BKIIOUYAS HCIIOJIH30BAHHC
BCIIOMOTATEIHHBIX BEIIECTB, TAKUX KaK MaHUT, oucopOat 80, XJIIOpUA HATPUS U APYTHUE.

Jlyist moKoXKHOTO BBEleHUs coequHenne obmeit ¢popmynst 111 (JM 20) wnu ero cosm, THApaTHl, KpUCTall-
nrgeckue popMbl, SHAHTHOMEPHI, H30MEPHI, MeTabOIUTHI, (PH3HOIOTHIECKH ITPUEMIIEMBIE ITPOJIEKapCTBa MOYKHO
JIO3MPOBATH B BUAE WMIUIAHTOB MPH MOMOIIM BCIIOMOTATEIBHBIX BEIIECTB, TAKUX KaK AJIACTOMEPHI KPEMHUS H
AQHTUAPATHBIN KOJUTOMIHBINA CHIIMKOH, XOTS ISl COCTABIICHUS TEJETTHl MOTYT OBITh MCIIONIB30BaHEI Jpyrue ¢ap-
MAaIeBTUIECKHE TIOTHMEPEI.

Jlst TpaHCcAepMaTBHOTO BBEeIeHUs coennuaenue obmiei Gpopmyns 11 (JM 20) wmm ero coyi, THIPATHI, KPH-
cTaJuImyeckue (OPMBI, YHAHTHOMEPHI, U30MEPHI, METAOOIHTHI, (HU3NOIOTHUECKH IpHUEMIIEMBIE TPOJICKapCTBa
MOJKHO COCTaBJISITh B BHJC IUIACTHIPEH; B 3TOM ClTydac aKTHBHBIN (hapMaleBTHYCCKII HHTPEIUCHT COJEPKUTCS
B ITOJUIOKKE U3 aKPIJIOBOTO MOJMMEpa, STAHOJ, JETKUH KUK apaduH, H30NPOIHIIAIBMHUTAT, TOJTAI THIICH-
TepedTanaT, STIJICHBUHUIALETAT PACTBOP U CJIOS CHJIMKOHA BHYTPU OTPBIBHOTO CJIOS (C HOMHHAJIBHOW CKOpO-
CTBIO BEICBOOOXKICHUS 15 MI//IeHb, Ha IDIOMIAIN MOBEpXHOCTH 12,75 CMZ).

IIpumeps! peannzanun

[omy4yeHre CHHTETHYECKOTO TIPOMEKYTOYHOTO POIYKTa, 1,4-muruaponupuansa S-popmuara.

Coenunenwre 11 momrygaroT Ha 0OcHOBE TipeBparnieHus | gepe3 okcuxiopuz pocdopa, B CyXoM IUMETHIPOP-
MaMHJIe, CMECh KOTOPBIX 3aTeM J00aBISIOT B IporopIun 3-9 pas ams pacTBOpeHus | B AUXIIOpMETaHe MIIH XJIO-
podopme u coctapuBatot ipu temmeparype 20-60°C B Teuenue 15-20 4 (¢ur. 1).

ITonmy4yeHHBIN TPOAYKT 3aTEM IMOABEPTalOT OCHOBHOMY THAPOJM3Y, C MOCIEAYIOMIeH 3KCTpaKIHe XIopo-
(hopMOM WK TUXIIOPMETAHOM, OYHCTKOM MOCPEICTBOM IIPOMBIBAHHA U CYIIKOIL.

CoenuHenne | moay4aroT MHOTOKOMITOHCHTHOW pEakIiei Ha OJHOW CTaIWH, TIC B SKBUMOJSPHBIX KO-
YeCTBaX CMEIIMBAIOT 2-HUTPOOEH30Ja albACrH, KUcioTa MenapyMa, STHIANETOaleTaT U alleTaT aMMOHHS, B
YKCYCHOM KHCIIOTE B KQUECTBE PACTBOPHUTEIS M MOJBEPTralOT HATPEBAHUIO C 0OPATHBIM XOJOAMIBHUKOM B TEUC-
Hue 7-10 vacos. [locie 3TOro cMech BBUIMBAIOT B BOJY, M IOJIyYEHHBIH 0CaJ0K OYHINAIOT MOCPEACTBOM Iepe-
KPHUCTAJLTU3AIMH B 3TAHOJIC.

[Honyuenue coenunenus I11.

Coenunenwe [la wim [Ib, moryaeHHOE paHee, OIBEPTAIOT PEAKINUU ¢ OpTOGEHIICHTUAMHUHOM B a0COITIOT-
HOM 3TaHoJIe ¢ oyderneM coeaunenus [11 (JM-20), koTopoe MOXeT ObITh TTOJTYYEHO ¢ 00pa30BaHUEM Pa3iIHd-
HBIX COJIeH, B 3aBUCIMOCTH OT YCJIOBHH M MCTIOJIb3YEMBIX PEarcHTOB.

[Monyuenne coenuuenus 111 u3 lia.

Jlst momydenus coequaenus [11 (JM-20) MbI Hauanu ¢ 3TaHOJIBHOTO pacTBopa coenuHeHus Ila n qobaBmm
SKBUMOJISIPHBIE KOJNWYECTBA OPTO(EHIICHINAMUHA, B a0COJIOTHBIN 3TAHONI B KadeCTBE PACTBOPHUTEN, C Iepe-
MeIIMBaHHEM. DKBUMOJISIPHBIC KOJIMYecTBa WK Oonbiine (1-2 skBuBasieHTa) TpudTHiamuHa (dur. 2, crnocobd A)
JIOOABIISUIN B PEAKIIMOHHYIO CMECh, MOAICPKUBAIIH MICPEMCIIUBAHIE MITH TOOABIISIN JOCTATOYHBIC KOJTHMYCCTBA
(1-1,5 sxBHBaNeHTa) TUIPOKCUAA HATPHUS IIyTEM KOHTPOJIUPYEMOTO KallaHbsl U C HEMPEPHIBHBIM MEPEMEIINBAHI-
€M peakIMoHHOoM cMecH (¢ur. 2, cmocod B).

[Monyuenne coequuenus 111 n3 I1b.

Jns nonyuenus: coenunenus 111 (JM-20), Mbr Hadanu ¢ coequaenus [Ib B ataHoNBEHOM pacTBOpe U 100a-
BIJIA SKBUMOJISIPHBIC KOJIMYECTBA OPTOQEHUICHANAMIHA, B a0COTIOTHBIA ATAHOJ B KA4€CTBE PACTBOPHUTEII, IPU
TepeMenMBaHuU. DKBUMOJISIPHBIE KordecTBa nin Oonbmue (1-2 sxBuBaneHTa) tpudtuiamMuna (¢ur. 3, cmocod
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A) mo0aBISLIN B PEaKIIMOHHYIO CMECh, OICPKUBAIN TTEPEMEIINBAHNC WU JOOABISIH JOCTATOYHBIC KOJHMYC-
ctBa (1-1,5 skBHBaNEeHTa) THAPOKCUAA HATPUS ITyTEM KOHTPOJIMPYEMOTO KAllaHbs W C HEMPEPHIBHBIM IIepeMe-
MMBaHUEM peakIMOHHON cMecH (¢ur. 3, crocob B).

CrpykTypa n3omepa coenuHenust JIM20 nokazana Ha ¢wur. 4. [Tonyuenne coequnenus 111 B Bune ranoreH-
TUIPATHBIX COJICH.

COOTBETCTBYIOIINE THAPOXJIOPHUIHBIC WK THApoOpoMuaHble conu I (raorenruapatsr JM-20) mosrydanu
n3 Ila wim IIb, cooTBETCTBEHHO, ¢ WM 0€3 MCIOJIb30BaHMS KaTajau3aTopa. Korma cOOTBETCTBYIONIYIO BOJOPOI-
HYIO KHCJIOTY 00aBIIIIN B MOIXOMAMINX KaTATUTHUECKUX KOJMMIecTBaX (5-25 MOibH.%), IPOMCXOIII KaTaH-
TUYECKUH TPOIIECC, KOTOPBIM CHIKAT BPeMsI PEaKIMU M HECKOIBKO CHUKAT BBIXOJ peakuuu (¢wur. 5).

I'mppoxnopux JIM20 (I11a) momywanu Hauiexxamumm odpazom u3 Ila, n xoraa nogxosmue komrmdectsa HCI
JIOOABIISIIH, MMPOUCXOAMIA KaTamuTrndeckas peaknus. Coenuaenne JM-20 Takke MOXKET OBITh IMOJIyYCHO B BUC
rugpodpomuaa (I1Ib) uz IIb (dur. 5), npuyem xapakTepuCTUKN OpOMUIIA SBISIOTCS JIy4IIEH 1I€IeBOW TPYIIOH,
YeM XJIOPHUJI, Peakius BHYTPUMOJCKYJSIPHOTO HYKICO(MWIBHOTO 3aMEIICHUs o0ierdaercs, naBas OBICTPYIO W
3¢ dexTuBHYIO peakuuio ¢ morydyeHueM JM-20 B Buzie ruapoOpoMua.

[Monyuenne coenuuenus 111 B Bume hymaparHoit conm.

Odymapatayto cons JM-20 (IlIc) momydaror w3 rumpoxiopuna win ruapodpomuaa I mpu moGaBneHUH
(dbymapara moroHatpus B pactBop Illa wmu I1Ib, ¢ mepeMenmuBaHueM MarHUTHOW Memankoi 2-5 9 (¢ur. 6) u ero
MOCTIEIYIONTNM OCAKACHUEM IIPH J0OABICHUH ATAHOJA B ITOIXOAANINX KOJTHIECTBAX.

Ocanok, cootBeTcTBYyIOmMiA hymapary Illc, moaxomsimum o6pazoM GHUIBTPYIOT B IPOMBIBAIOT, OYHIIAIOT
W 3aT€M IOMEIIAIOT B CYIIMIIKY C PETYIUPYEMOl TeMIepaTypoii mox HOHMKEHHBIM JTaBICHUEM.

[onmyuyenne coenuuenwus 111 B Bume GocdaTHOi conu.

®docharnyro cons JM-20 (I1Id) MOKHO TOTYYHTEH CIIOCOOOM, MOTOOHBIM TOMY, YTO ONMHKCaH BhImIe, u3 Ila
win [Ib myteM mobaBiieHUS YKBUMOJSPHBIX KOJIUYECTB (HOCPOPHOI KUCIOTHI B HaYaje PEaKIUU WIH IIyTEM JI0-
6aBienus pochopuoit kucnots! B [11a mm I1Ib B aTaHONBEHOM pacTBOpe ¢ iepemennBanueM (¢pur. 7).

[Monyuenne coenuuenus 111 B Bune cynbdartHoii conm.

Cynsdat JM-20 (I11f) moxHO momyunts u3 [la wiu [Ib unu Ha ocHOBe rayorenruapaTos I1la wmm I1Ib, kak
MoKa3aHo Ha ¢wur. 8.

[Tomy4yenne coctaBa B BUAE TaOIETKH.

Kaxxmas 120,00 Mr TabneTka COAepKHT:

KomnoHeHT Konunuyectso DYHKUUA

JM 20 40,00 mr AKTUBHbIIA KOMNOHEHT

KyKypy3HbIit Kpaxman 23,00 mr [e3nHTterpupytowee
BeLLecTso

MoansnHnanupponnaox K-25 4,00 mr ArTAIOTUHUH

MoHornapatvpoBaHHas naKkTasa 50,50 mr Hanonnutensb

Creapat marHua 1,50 mr Cma3sbliBaloLLee BeLLecTso

KonnoungHoiii AMoKcHMA KpemHus 1,00 mr Cma3sbliBatoLLee BeLLECTBO

StaHon knacca e’ 12,00 mkn Pactsoputensb

JevoHnsnposaHHas Bo,u,a* 12,00 mkn Pactsoputens

* McnapsieTcs B mpoiiecce CyIIKH.

Kpatkoe ommcanne TEXHOIOTHIECKOTO MpoIecca.

1. TTpocesiTh aKTUBHBII KOMITOHEHT, KYKYPY3HBIH KpaxMal ! JakTa3y depe3 cuto 20 Mer.

2. B3BecuTs Bce KOMIIOHEHTHI COCTaBa COTIIACHO KOJIMYECTBAM, YCTAaHOBIICHHBIM B (hOopMyIIe.

3. s pacTBOpa arrfarOTHHUHA BBUIMTH CMECh BOJBI M 3THIIOBOTO crupTa Kiacca C B METaJUIMYECKHUN KOH-
TeitHep ¢ mapoBoOy pyOaIIKoi, T00aBUTh TOJIUBHHIIIIAPPOIUIOH U BCTPSXUBATH JI0 MOTHOTO PACTBOPCHHS.

4. 3arpy3uTh B CMCCHTENIb aKTUBHBIA KOMIIOHCHT, KYKypPY3HBIH Kpaxmall U JIakTa3zy (KOMIOHEHTHI BHYT-
peHHel ¢a3sr). CMemuBaTh B TeUCHHE 15 MUH.

5. JIobaBUTH MEIUIEHHO PACTBOP arrIFOTUHHWHA MPH MOMOIIY MEPUCTATBTHYCCKOTO HACOCA, TOBOJS JI0 He-
00XOMMO¥ CTENICHH BJIAYXKHOCTH IPU TTOMOIIU BOJBI M ATHIOBOTO crmpTa kinacca C (1:1) mpu HEOOXOIMMOCTH.
Pa3zmenbunTh B MENIBHULIE HA HU3KOM CKOPOCTH.

6. BrIcymnTh TpaHyIIST B IICEBIOOKMKEHHOM ciioe. Yepe3 10 MUH 0TOOpaTh TUIMYHBIN 00pa3er rpaHyJis-
Ta, ACTPaHyJINPOBATh M MPOTECTHPOBATH HA €T0 OCTATOYHYIO BIA)KHOCTB; YKa3aHHAs BIAKHOCThH JTOJDKHA CO-
craBiath ot 0,8 1o 1,2%.

7. CMmemaTh CyXol TpaHyJIsT CO CMa3bIBAIONMMH BEIIECTBAMHU B TeueHue 10 MUH.
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8. B BBICOKOCKOPOCTHOH IIEHTpH]yTe cripeccoBaTh CMECh IPH IIOMOIIH IIFIOCKOT0, CKOILIEHHOTO ¥ 00po3 .-
Yaroro mTamMna ¢ quamerpom 6,4 mm (1/4 PBR) ¢ nomyuennem tabieTok co ciaeayomnuMy HapaMeTpaMu:

macca: 120,0 mr=10%; BeicoTa: 2,620,10 MM;

TBeprocth: 4,011 kxr-c; xpynkocts: MeHee 1%.

INomyyenne cocTaBa i HEPOPANILHBIX Kallelb.

Kaxxaprii Mt (20 karesnb) COIepIKuT:

KomnoHeHT Konunyectso DyHKUMA

JM-20 40,0 mr AKTMBHbIN KOMNOHEHT

lMponuneHrnnkonb 300,0 mr Cpega-pacrtsoputenb

Kollidon 25 160,0 mr CnocobcTsylolee
PEerynpoBaHnio BA3KOCTK
CpeacTso

CaxapuHat HaTpua 12,5 mr Moacnactutens

MOHCO S, KUCNOTHBIN KPaCHbIN 0,05 mr Kpacutens

JInMOHHas Kncnota 5,535 mr Crabunuzatop pH

JervapatnpoBaHHbIi umTpaT HaTpus | 20,0 mr Crabunuzatop pH

3TUNOoBbLIV cnMpT 100,0 mr Cpepa-pacTsoputens

MeTtunnapabeH 1,8 mr KoHcepBaHT a.m.

MNponunnapabeH 0,2 mr KoHcepBaHT a.m.

Muakmii KnybHMUHBIM apomaTtmsaTop | 20,0 mr ApomaTtumsaTop

(pacTBOpMMbIiA)

OunweHHan Boga (goctaTodHoe 1,0 mn Cpega

KONIMYECTBO)

Kparkoe omnmcanmie TEXHOJIOIHIECKOTO Tporiecca.

1. U3meputs pH 1 TpOBOIMMOCTS OYHIIIEHHON BOJIBI B MOMEHT M3TOTOBJICHHUS IPOIYKTA.

2. BBUINTH IPONUIICHTIINKOIb B PEAKTOP.

3. PacTBOpuUTh caxapWH HaTpHs B OYHUIICHHOH BOJE BO BCIIOMOTATEILHOM pe3epByape M3 HEpKaBEIOMICH
CTaJIi C COOTBETCTBYIOIIEH EMKOCTBIO.

4. Bxmounts Kollidon 25, Bchimas ero moHeMHOTY, IepeMeIrBas B TeYeHHEe TI0 MeHbIed Mepe 30 MuH,
TIOKa OH MOJTHOCTHIO HE FICYE3HET.

5. IlepememmBate ¥ NoJaBaTh TEMJIO K Mpenapary, NoAAepKuBas Temneparypy Ha yposHe 40-50°C B Te-
yenue 30 MuH.

6. BKIIOYHTH aKTUBHBIH KOMIIOHEHT B pe3yJIbTaT MEPBOrO ATara HEOONBIIMMH MOPUMSIMHE, TOAICPKUBAs
MIOCTOSIHHOE TIepeMeIBanue B TeueHne 30 MuH.

7. OTBeCTH TEIIO U TIOJI0KIATh TIOKA TIpeTapaT He JOCTUTHET KOMHATHOM Temmiepatyphl: 30+2°C.

8. PacTtBOpHTH MeTHIIIIapaOeH U MPONWICHIIIMKOIb B THIOBOM criupTe kiiacca C B BCIIOMOTAaTEFHOM CTa-
KaHe WIN pe3epByape N3 HEeprKaBeIoUIeH CTaJM C IOAXOMSIIEH €MKOCTBIO, OCTOSHHO IEepEeMEINBasi, II0Ka OH
TIOJTHOCTBIO HE PACTBOPHTCS.

9. B pe3ynbTaThl MpenpIayero 3Tana J00aBUTh PACTBOPUMBIN KUJKHH KIyOHUIHBIN apoMaTH3aTOp U Tie-
pEeMenInBaTh 0 IMOJHOW OJHOPOJHOCTH.

10. BKIIIO9HTh pe3yabTaThl MPEABIAYIIETO dTana MEIJICHHO B PEaKTOPHYIO €MKOCTb, IIOCTOSHHO U CHJIBHO
ee rmepeMernBasl.

11. PacTBOpHUTE TUMOHHYIO KHUCIIOTY U ACTHIPATUPOBAHHBIN IUTPAT HATPHUS B CTAKAHE WIIM pe3epByape u3
HeprKaBeIoLed CTalH, ¢ MOAXOAAIIeH eMKOCTBIO, IIEpeMEINBas €ro Mocie KakKAoro N00aBJIeHUs /0 IOJHOTO
pacTBOpEHUSL.

12. MeaneHHO BHECTH PE3yJIbTaThl MPEABLIYIIEro Tana B peakTOPHYI0 €MKOCTb, IIOCTOSIHHO U CHJIBHO €¢
HepeMeInBasl.

13. PacTBOpHUTE MOHCO S, KUCIOTHBINA KpacHBIN B OUHMIIECHHOHN BOJE B CTaKaHE MIIU Pe3epByape U3 HepiKa-
BEIOILECH CTaIM C MOAXOSIICH eMKOCTBIO, IIEPEMELINBAHMS 0 MTOJTHOTO PACTBOPEHHMS M BBEICHHE TIpenapaTa.

14. CHATBH TIpeIBAPUTEIHLHO MPUTOTOBIICHHBIN 00beM ¢ BooH. [lepemeniaTs 10 0THOPOTHOCTH.

15. TIporecTuposaTh, uTo pH moanepkuBaercs Ha yposHe 4,0-6,0.
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16. IIpoBecTn OKOHYATENBHOE (PUITBTPOBAHKE; IPOTECTUPOBATH OPTAHONCTITUICCKHUE XapAKTCPUCTUKH.

17. TTomecTuTh B OYTHITHL OKOHYATEILHBIN MpenapaT B OYTBUTKH U3 XKEJITOTO cTekia X 15 mi, ¢ 15,0£1,0 M
pacTBOpa, HAIJICKAIIIMM 00Pa30M 3aKPBITh KPBIIIKOW, UCIOIb3Ys KPBIIIKH C YMEHBIIUTEISIMU Kareib A Mac-
JISTHUCTBIX TPOIYKTOB.

[MosyueHne MHBEKIIMOHHOTO COCTABA.

Kaxxmas xon6a (2 mur) JM-20 conepxur:

KomnoHeHT KaXkabliA ma Konunuecrso Ha po3sy DyYHKUMA
COAEePHKUT EanHuua
MsmepeHua

IM-20 5,0 mr 10,0 mr AKTUBHbIN

KOMMOHEHT
Cremofor ELP 527,0 mr 1054,0 mr Cpepa
ConaHas kucnota 1 H - - He perynavnpyembiii
[0CTaTo4HOe no pH
KOMYECTBO
ABCONOTHBIN CNNPT 1,0 mn 2,0 mn pacTsoputenb
fAocTaTo4Hoe
KONYECTBO
*A30T fOCTAaTOHHOE - -
KONNYeCTBO

1. IlpoBepuTh, 4TO peaKTOp MOTHOCTHIO CYXOH IOCIe CTEPHIIN3AIINH; €CITH HET, IPOMBITh €Tr0 AeTHIPATH-
POBaHHBIM CIIHPTOM.

2. [TpuroToBUTH pacTBOp 1 H COMTHON KUCIOTHI IS peryaupoBaHus pH.

3. Jlo6aButh onny 4yactb Cremofor ELP u nermaparupoBanHoro crimpTa B peakrop. Cmemars npu 420
00/MUH.

4. B3BecHTh aKTHBHBIN KOMIIOHEHT M JOOABHUTH MOPIIUH ACTHAPATHPOBAHHOTO CIMPTA B XMMHUYECKHHA CTa-
KaH, coJlep Kalllnii ero; JUCIeprupoBaTh €ro CTEKISIHHON MeIIankoil 1 100aBUT B PeakTop; MOBTOPSITH JTY OIle-
pauuio Imoka BCce aKTUBHBIE KOMITIOHEHTHI HE OyAyT CMETECHBI M BECh JIETHIPATHPOBAHHBIH CIIUPT HE OyneT uc-
TMOJIb30BaH.

5. [lopnepxuBaTh nepemMenInBaHue B peakTope B TedeHne 60 mun rnpu 420 06/MuH, MOKa aKTUBHBIH KOM-
TIOHEHT MOJIHOCTBIO HE PaCTBOPHTCSL.

6. loGaButh octanbHOM Cremofor ELP, cmeTas ocTaTok AerHApaTUPOBAHHBIM CITUPTOM, TEpPEMEITHBAS
ero B Teuenre 10 muH npu 420 06/MuH.

7. Onpenenuth pH pacTBOpa 1 10BeCTH ero 1 H costHON KucaoToi 1o 5.0-6.0.

8. JloGaBuTh 00BEM pacTBOpa M0OaBICHWEM ACTHAPATHUPOBAHHOTO crupTa. [lepeMermnmBaTh B TeUeHHUE 5
MuH 1ipu 420 06/MuH.

9. B3saTe 10 Mu1 pacTBOpa U HAIPaBHUTh €0 B J1a0OPaTOPHIO ISt KOHTPOJIS mpotiecca (omeHku u pH).

10. [IpoBepuTh MPaBUILHOCTD YCTAHOBKH CHCTEM HAIIOJIHEHHS ¥ a30THPOBAHUSL.

11. IIpoBectn npoBepky nenoctHocTH Ha puibrpe Sartobran P MidiCaps, nopucroctsio (0,45+0,2 MkM) ¢
JIETHJIPaTHPOBAHHBIM CITUPTOM.

12. TTocne okoHYaHHsT KOHTPOJIS TIpoLiecca, ITOAHATh JaBiieHne peakropa azotoMm (0,7-1,0 Gap) st BeITa-
KUBaHUS pacTBOpa uyepe3 KapTpuuk ¢puibTpa Sartobran P mopucroctsio 0,45 MxmM+0,2 MKM. 3aroqHUTE U 3ara-
AT KOJIOBI, OJTy4ast 036l 2,2 MJI pacTBOpa.

HccrenoBanus maMsITH Ha MOJIEIAX IEMEHIINH.

Pearenrsl.

Bce pearents! 3akynanu B Sigma-Aldrich (Cent-Jlyuc, Muccypu, CIIIA). IM-20 BBOAMIN B JOCTATOYHBIX
KOJIMYECTBaX JUIA MCCIIEOBAaHUH, MpeaaraeMbeIx JabopaTopueil OpraHndeckoro CHHTEe3a Ha (aKylIbTeTe XUMHUN
T'aBaHCcKOTO YHUBEpCHUTETA.

Juist pasnuunbix uccnenoBannii JM-20 cycniennupoBanu B kapOokcumermniemoiose (CMC) 0,05% n
BBOJIIJIN TIepopasibHo. bpomun cxomonamuna pactsopsiii B 0,9% coneBoM pacTBOpe W BBOJIMIN BHYTPHOPIO-
mmHHO (1 Mr/kr, 4 MiI/Kr Beca). XJIOpHUl aJTIOMUHHS PacTBOPSUIM B OOBIYHON NMUTHEBOW BOAE JUIS dKCIIEpUMEH-
TaJILHBIX CYOBEKTOB M BBOAWIN NepopaibHo B 500 MI/Kr Ha 103y, TOCTOSHHO B TEYEHHE OJTHOTO MECSIa, U B TO
K€ BpeMsl IIPOBOAMIIN MOBEICHUECKHE UcciaeoBanmsl. beta-amunonansie nentuas (25-35) onmuromepu3oBaiu u
JieTIalii PAaCTBOPUMBIMH COTJIACHO HOPMAaM HM3TOTOBHUTENS M BBOJMIM WHTPALEpeOpPOBEHTPUKYIISIPHBIMU CPENCT-
Bamu nipu 100 TIMOJIH B 5 MKJI, B IpaBO€ MOJTYIIApHE TOJIOBHOTO MO3TA.

DKCTIepUMEHTATBHBIC JKHBOTHBIE. DTHIECKHE COOOPAKEHUS.

In vivo 3KCTIEpUMEHTHI, COOTBETCTBYIOIINE MOJETH CKOMOJIAMUHA M aTIOMUHUS, UCTIOIB30BAIH KPBIC JTH-
Hun Wistar (camros, 230-260 1), B TO BpeMs Kak in Vivo SKCIIEPUMEHTHI, COOTBETCTBYIOIINE MOJEIN OeTa-
aMUJIona, UCIoJIb30Banu Melmeit smann OF-1 (camios, 25-30 r). Bee skxuBoTHBIC TocTymnany u3 HarmoHnaabHO-
TO IEHTpa pa3BeleHus KUBOTHBIX i Jaboparopubix uccienoBanuii (CENPALAB, Masbeke, Ky6a) u mocie
UX TIOJIy4ESHHUS MX ITOJIBEPTANIN aJlalTaluy K Jab0paTOPHEIM YCIOBHSM B TeueHHe 7 aHeH. VX BbIIepKHUBaIIN MIPH
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YepeayIomuXcs MUKIax 12-9acoB cBeTa W TBMBI, IpH perynupyemoi temmnepatype (22+2°C), 45-55% orHOoCcH-
TENIBHOM BIIAXKHOCTH, M UM JIaBaJIM BOJY M ITUITY CBOOOAHO IO TpeboBaHUI0. Bee moBeneHueckne Cciief0BaHus
nposoguiu ot 09:00 no 17:00 npu perynupyeMsIX yCIOBHAX YpOBHEH cBeTa U mryma. Bee mpouenyps! ¢ »kuBOT-
HBIMH, 3aIIFICAaHHBIE B 5TOM HCCJEJOBaHMH, MPOBOJMIM COTIACHO KPHUTEPHSIM, OJOOPCHHBIM MEKTyHAPOIHBIM
KOMHUTETOM I10 OOpAICHHUIO ¢ JIADOPATOPHBIMU KUBOTHBIMU M COTJIACHO HalMOHAJIBHBIM HOPMaM, YCTaHOBJICH-
HBIM ISl 5KCIIEPUMEHTOB C KHUBOTHBIMHU.

Cxema dKCTIIepUMEeHTA.

IIpotoxoi 1: onenka BiausHUs JM-20 Ha TOTEPIO AMSTH, BRI3BAHHYIO CKOTIOJTAMHUHOM.

Hamu Gb110 O1IeHEHO MPOTEKTOpHOE JeicTBUE Tpex mo3 JM-20 (2, 4 u 8 MI/Kr) Ha mporecch MpruodpeTe-
HUS Y 3aKPETIIICHUS] KPATKOCPOYHOHM M TOJITOCPOYHON MAMATH, HA KOTOPYIO BIHSAIM OCTPOEC BHYTPHOPIOIINHHOE
BBesIeHHE cKononamuHa. st atoi nenn JM-20 BBoamiIM mepen BO3AEHCTBHEM WM MpoLecCe NPHOOPETeHUs U
3aKpeIuIeHHsI MaMsTH, KaK KpaTKOCPOYHOM, TaK M JOJITOCPOYHON ITaMSITH, B YETHIPEX HE3aBUCUMBIX TECTaX.

B kxaxmom Tecte 00pa3oBHIBAIM 6 SKCHEPHUMEHTAIBHBIX TPYII CYOBEKTOB, BBHIOPAHHBIX IPOU3BOJIHHO
(n=10, Ha Tpynmy): 3mopoBas koHTpossHas rpynmna (CMC u coneBoii pactBop); JIM-20 rpynmna 6e3 moBpexe-
Husg (JM-20 8 mr/kr); rpynma ckonoixamuna (CMC u ckonostamuH 1 mr/kr); rpymnmst JM-20-ckomonamus (JM-20
2 Mr/kr u ckomolaMuH 1 Mr/kr), (JM-20 4 mr/kr u ckorosiaMuH 1 mr/kr) u (JM-20 8 MI/kr u ckomosamMuH 1
MT/KT).

BnusiHue Ha MamMsATh OLCHMBAIN TECTOM PAaClO3HABAaHMS HOBBIX OOBEKTOB M TECTOM C NPHHYIHUTECIBHBIM
Yepel0BaHUEM C JTAOMPHUHTOM, HCIIONb3Ysl CXEMbI SKCIIEPUMEHTA, MOIXOISIINE ISl He3aBUCHMOTO HCCIIEI0Ba-
HUS TIpoliecca MPHOOPETEHUS U 3aKPETICHUS] KPAaTKOCPOYHON M JOJITOCPOYHON TAMSTH.

B KoHIIe MOBEICHIECKUX UCCIEOBAaHUI HaMH OBLIM MPOBEACHBI PA3IMYHBIC i ViVO UCCIEIOBAaHUS MO3TO-
Boli TKaHU. Hamu Obuto n3ydeno Binusaue JM-20 Ha pa3nuuHble MapKephl OKUCIUTEIFHOTO CTPECcca, MUTOXOH/I-
puanbHy0 QYHKOMIO, YPOBHHM aKTHBHOCTH (pepMEHTa aneTwixonuHacrepasbl AchE u rucronmorudeckue mapa-
METpbl HEHPOHHOHN M aKCOHHOH JKU3HECTIOCOOHOCTH B 00JIaCTsX MO3ra, CHIIBHO BOBJICYEHHBIX B IIPOIECCHI 3aM0-
MUHAHUS ¥ O0yUCHUS.

IIpoTtokon 2: onenka BiusHuS JM-20 Ha OTEprO NaMATH, BBI3BAHHYIO XJIOPUAOM ATFOMHUHUS.

Hamu Ob1510 o1ieHeHO poTeKTopHOE AeiicTBre AByX 103 JM-20 (2 n 8 MI/KT) Ha pa3n4YHbIC THITBI TAMSITH,
Ha KOTOPYIO BJIHSIIN OCTPHIM BHYTPHUOPIOIINHHBIM BBEJIEHUEM cKomoyiaMuHa. st atoit e JM-20 BBOIMIM C
15 mHs mocne Hadaa BBeneHUs xiopuna amoMuHaus (500 Mr/kr) 10 KOHIIA OBEIEHIECKUX HccleaoBannid. Ha-
MU Ob1I0 oneHeHo BaustHue JM-20 1 Xopuzaa allOMHHUS Ha TPH TUMA MaMSTH: IPOCTPAHCTBEHHYIO HaMSATh I10
TeCTy BOAHOTO JlabupuHTa Moppuca u tecty B T-00pa3sHOM JaOMpHHTE; paclio3HaBaHUE HOBOTO ITyTEM TecTa
pacro3HaBaHUsI HOBBIX OOBEKTOB; U 3MOLMOHAIBHO-aCCOLMATUBHYIO ITaMsTh IyTEM TECTa Ha MAacCHBHOE M30e-
TaHUeE.

Beuto chopmupoBaHO 5 SKCIIEpUMEHTANBHBIX TPYII M3 IPOU3BOJIBHO BBIOpaHHBIX cyObekToB (n=10, Ha
rpymmy): 3nopoBas koHTpossHas rpynmna (CMC u Boaa); rpynna JM-20- 6e3 nopexxaenust (JM-20 8 mr/xr u
Boja); rpynmna amomuaus (CMC u xiopun amomunust 500 mr/kr); rpynns! JM-20-amomunnit (JM-20 2 Mr/kr u
amomuHui 500 mr/kr) u (JM-20 8Mr/kr u amomuaui 500 Mr/kr).

B koHIle moBeeHYECKNX HCCIEIOBAaHUH HaMU OBUIM MPOBEAEHBI PAa3IMYHBIC i VIiVO UCCIEOBAaHHS MO3TO-
BoH TkaHu. Hamu 6bu10 M3ydeno Biausaue JM-20 Ha pa3nudHble MapKepbl OKUCIUTEIHHOTO CTPECCa, METOXOH/I-
pHANTBHYIO QYHKITUIO U YPOBHHM aKTHBHOCTH (PepPMEHTA alleTHIXOIuHAICcTepa3sl AchE.

IIporoxon 3: omenka BiusHUA JM-20 Ha TOBpEXACHHWE, BBI3BAHHOE OJIMTOMEpaMHU IeNTHaa Oera-
amuiionga 25-35.

W3znavanpHo HamMu ObUIO oleHeHO BiusHHE JM-20 Ha >KH3HECIIOCOOHOCTh KJIETOK JUHHMH KieTok PC12,
MOJIBEPTHYTHIX JEeHCTBUIO | MKM KOHIIGHTpAIMK OJIATOMEPOB TenTuaa Oeta-ammionna 25-35. B atom in vitro
TecTe OLCHWBANMU BIMsHUE 3 KoHmeHTpaui JM-20 (3,125, 6,25 n 12,5 MkM), pacTBOPEHHOTO B IUMETHIICYIIb-
¢doxkcuzne (DMSO). ChopmupoBau 6 dKCIIEPUMEHTAIBHBIX TPYIMIT: Tpymna HeodpaboTanHoro xkoHTpois (NT);
rpymmna cpensl (DMSO); rpynma Gera-ammionma (AP 1 MxkM); rpymmer JM-20-6era-ammnonna (JM-20
3,125+AP 1 MmxM), (JM-20 6,25+Ap 1 MmxM) u (JM-20 12,5+AP 1 MmxM).

3areM MPOBOAMIM in Vivo HcciaenoBanus Ha Mbimax tuaun OF-1. Hamu Obuto onieneHo Biausaue JM-20 Ha
MOTEPIO MaMATH, BBI3BAHHYIO OJIMTOMEpaMH OeTa-aMUIION/Aa, BBOJUMOTO 4epe3 7 JIHEW rocie MHTpanepedpo-
BeHTpUKYJsipHOTO BBenmeHuss AP (100 mvib) B Teuenne 10 gaeit, nepopansho B 10 u 30 Mr/kr mo3ax. Hamu 6pu10
c(hopMHPOBAHO 5 3KCHEPUMEHTAIBHBIX TPYII: TPYIMIa 3JA0POBOT0 KOHTPOJsI (XoJocToi); rpymma JM-20 6e3
noBpexaeHust (xomocrorr +JM-20 30 mr/kr); rpynma 6era-ammionna (AP 100 mvons +CMC); rpymmsr JM-20-
oera-ammnonga (JM-20 1 O mr/kr +AP 100 mvous) u (JM-20 30 mr/kr +AP 100 mvous).

IToBenenueckue uccnenoBanus Y-nma0upuHT. CIIOHTAaHHOE YepeI0BaAHHE.

Bnusinne JM-20 Ha IpoCTpaHCTBEHHYIO TaMsTh OLIEHUBAIH IIPU OMOIIHU TeCTa B Y-00pa3HOM JTaOMpHHTE
C NPUHYANTEIbHBIM yepenoBanueM (20). JIJaOupuHT cTpowsn M3 IIacTMaccsl ¢ TpeMs pykaBamu (55 x 20 x 20
cM) o yriioM 120° Ha TIeHTpanbHO# miatdopMme.

Tect npoBowK B 1Be ceccuu. Ha nepBoM sTamne o0ydeHus] MbI TPOBOAMIA TPEHUPOBOYHYIO (ha3y, B Xo/e
KOTOPOH Ka)KIYI0 KphICY OMEIalN Ha LEHTPAIbHYIO IUIATQOPMY U ITO3BOJISUIA CBOOOIHO HCCIIEOBATH PyKaBa
(A n C) nabupunra B Tedenue 10 MuH, B TO BpeMs Kak TpeTuil pykas (B) 6bu1 3akpbIT. BXO/ABI B Kax b1l pyKaB
CYNTAJIMCh BXOJAMH B YETHIPE KOHIIEBBIC TOUKH BHYTPH JIIOO0TO pykaBa. [locienoBaTelbHOCTh BXOJIOB B PyKaBa
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B TeueHue 10 MMH 3amumchIBanach Ha BUAEO 1UIsl OoJiee MO3JHEro aHaiu3a. JTall OLEHKH 3aKJIF0YalICsl B TOM, YTO-
OBl TI03BOJIMTH KPBICAaM CBOOOJHO MCCIIEAOBATh pyKaBa Y-Ta0MpPHHTA B TEYCHUE 5 MUH, BKIIOYAs! TOT, KOTOPBIA
ObLT paHee 3aKkphIT. [loce0BaTEIFHOCTh BXOJOB B pyKaBa 3allMCHIBATH B TEUCHHWE 5 MHH JJIS TTOCIIEIYIOIIETO
aHaim3a. ITOT TECT OIIEHWBAJ YHCIIO BXOJIOB B HOBEIN pykaB (B), rie mpomeHT BX0IOB B 3TOT pyKaB ObLI MPSIMO
MPOTIOPIHMOHAIBHBIM JIydIIeH MaMATH Y HCCIEAYEeMBIX XHBOTHBIX. [IpOLIEHT MpaBWIBHBIX BXOJOB B pyKaB B
paccYMTHIBAIM HAa OCHOBE IPOTIOPLUH YePEIOBAHHUN, IIPOBOANMBIX M3 BCEX BO3MOXKHBIX YEPEIOBAHUH, KaK IO-
Ka3aHO B CIEAYIOIIEM YpaBHEHHH: % MPaBWIFHBIX BXOJOB = (YHCJIO BXOAOB B B)/(00miee umcio BX0OIOB B TpU
pykasa) x 100. ITocie kaxmoro tecta mabupunT ounmmanu 40% pacTBOpPOM 3TaHONA ISl CHIDKEHHS CYIIECTBO-
BaHMs OOOHATEILHBIX METOK.

PacrioznaBanue o0beKTa.

Brusane JM-20 Ha mamsaTh MPH paclo3HaABaHUU HOBBIX OOBEKTOB OIICHUBAIM TECTOM HA PACIO3HABAHUE
00beKTa. DTOT TECT NPOBOAWIIM Ha OTKPBITOM MOJIE 2 TIOCIIeI0BaTEIbHBIX AHS. B NepBblil 1eHb KUBOTHBIE MIPHU-
CIOCA0IUBAIIMCH K TOJIO, UM MTO3BOJISLIIN MCCIIEI0BaTh OOKC B TeUEHHE 3 MUH, B IBYX CEKIUIX. Bo BTopoii neHb
TPEHUPOBKY ITPOBOAMIM C OLICHKOW 00y4YeHUs Ha 2 3Tanax 1o 5 MMH KayKAbIH, 3aTeM paccMaTpUBAJINCh KaK Tpe-
nupoBka (E) n dasza tectuposanus (P) coorBercTBeHHO. BO Bpems craguu E kpbicaM ObUTH TIpencTaBICHBI 2
WIACHTHYHBIX 00BEKTa, Ha3biBaeMbIX 3HaKOMBIMHU (F) oObektamu. Yepez 30 muH Havanmach crtagus P, u Kpbic
TOJIBEPTalii BO3JCHCTBHIO 3HAKOMOTO 00BhekTa F u HOBoro oObekTa (N). TecTsl 3amuchIBaIM IS aHAIW3a HC-
cleZioBaHUS OOBEKTOB, ONPEAEISIEMBIX BPEMEHEM HCCIECIOBAHMUS, TPOBEACHHOTO KaXKIBIM JKUBOTHBIM JUIS KaXK-
noro o0bekTa. CKopocTH pacmo3HaBanus Mexay oobektamu F 1 N Beraucisiuch kak ID=(N-F)/(N+F).

Bomusrii mabupuatT Moppuca.

Tect B BogHOM Ja0bupuHTe MOppHca npoBoauiy, kak onucano B "Vorhees y Williams" (21) ¢ HeckonbKu-
MH MOAN(UKALUIMH, B KpyraoM peszepByape (1,52 m B quamerpe, 0,60 M B rimy6uny). [IpoBoauiu 5 aueit 00y-
YeHUs], TI0 4 CEeKIMM B JICHb W Ha 6-1 JeHb oleHuBaIN oOydeHue. JKMBOTHBIC OJKHBI OBUIM HAYYHTHCS HAaXO-
JIUTh TIOTPYKEHHYIO IaT(opMy, 3aKpEeIUIEHHYI0 B HEM3MEHHOM MOJIOKEHHH, BO BCEX CEKIMUSIX TPEHUPOBKH.
Heckonpko BHENTHHMX KIIFOYEH MOMEIIATIH M COXPaHSUIM B (PMKCHPOBAHHOM IIOJIOKCHUHM BO BPEMS BCETO JKCIIE-
puMenTa. Ha kaxx10i1 TpeHHPOBOYHON CECCHM KUBOTHBIX TTOMEIIAIN B BOIY, MOPJIOH K CTEHKE pe3epByapa, Ha
OIHOM U3 4 MECT BBIXOJIa, IOKAa OHM HE HaXOMWIX IUIaTGOopMy B TCUCHHE MaKCHMaJbHOTO BpeMeHH | muH. B
JIeHb OlleHKH Tatopmy yaansum. Hamu KomdecTBEHHO ObLTAa OTpelesieHa 3ajiepikka mobera (Bpems, moTpa-
YEHHOE )KMBOTHBIM Ha HaXOXKICHHE IUIaT(QOPMBI) B YICOHBIX UCTIBITAHUSAX, BPEMS, B TEUCHHE KOTOPOTO KHBOT-
HOE OCTaBaJIOCh B KBaJpaHTE IIaT(OPMBI BO BpeMsI TECTa JIJIs OLICHKH 00YUCHHS M paCCTOSHHUS JI0 TEX IO, TIOKa
He ObUTO HAIEHO MECTO TIaT(OPMEI.

[MTaccuBHOE M36€eranue.

Tect Ha maccuBHOE M30eraHUE TPOBOIMICS HA OCHOBE METOJI0JIOTHH, onrcaHHoi Kohara n coTpyaHukamu
(22), ¢ HeKOTOpPBHIMH U3MEHEHMSIMH. MBI McIoIbp30Bad obopynoBanue s naccuBHoro ykionenus (UGO Ba-
sile), coctosimee u3 2 kamep, kotopbie Obutn ocBeeHs! (30 x 30 x 30 cm) u Haxoannuch B TemMHoTe (10 X 20 X
12 cM), coeTMHEHHBIE ABEPHIO IOCTYIA B BHIE I'MILOTHHBL. TeMHas kamepa Obl1a 000pyaoBaHa dJIEKTPHYECKOH
LETBIO.

Tect mpoBoAmICS B 2 Tama B TEUCHHUE 2 MOCIIEA0BATEIHHBIX JHEH. B MepBhIi IeHb KAKIYIO KPBICY TTOMe-
IIaJIM B OCBEUICHHYIO Kamepy Ha 10 ¢, 3aTeM IBepb MEXIy KaMepaMH OTKPBIBAIN U KPBICE ITO3BOJISUIA CBOOOTHO
nepeMeInaThes B TeueHne MakcnuManbHoro Bpemern 90 c. Kak Tonbpko Kppica BOIIa B TEMHYIO KaMepy, IBepia
noctyna OblIa 3aKphITa, U KpbIca TIOTy4YHIIa dJIEKTpUIecKui 3apsaa 1 MA B TeueHwue 5 c.

Bo BTOpOI1 A€HP TATCHTHOCTH BXOJIa B TEMHYIO KaMepy M3MepsuIach B T€UCHHE MAaKCHMAJIBFHOTO BPEMEHH
300 c.

N3yyenne MutoxoHApHanbHON QyHKIMU. Beinenenne nepeOpaibHBIX MUTOXOHAPHH.

Muroxonnpuu Beiaensun auddepeHnuansHon neHTpudyroi. JKUBOTHBIX YMEPUIBISIN 00€3IIaBIHBaHHU-
€M M MX MO3I' HEMEIUICHHO yJaiisuti, Hapeszanu B 50 mu1 m3onupyroniero Oydepa, conepikamiero caxaposy 75
mmonw/i, EGTA 1 MmMons/n, manauT 225 Mmons/a, BSA 0,1% u HEPES-KOH 10 mmons/n, pH 7,2, 4°C u ro-
MmorenusupoBanu B Potter-Elvehjen. [Toxydennyro takum o0pa3zom cycriensuro neHTpudyruposanu npu 2000 g B
TedeHre 3 MUH U IJIaBaroliee BenecTBo nenTpudyruposanu nmpu 12000 g B reuenue 8§ MuH. Ocaziok TOBTOPHO
cycnieHaupoBayid B 10 My m3onmpytomero 0ydepa, Taxoke comepxamiero 20 Mk murntonuHa npu 10%, u ero
neaTpudyrupoBaym pu 12000 g B Teuenue 10 MuH. MUTOXOHAPHATBHBINA OCAIOK CYCIICHIUPOBAIN B U30JIH-
pytomeM oydepe 6e3 EGTA u ero nentpudyruposanu npu 12000 g B Teuenne 10 MuH, miaBaromiee BEIIECTBO
YA B €r0 OCTOPOXKHO MPOMBIBANN M3osmpytomuM O0ydepom 6e3 EGTA. Meroax MEUKpOYpPOBHS HCTIONB30-
BaJICS IS OTIPENIENICHUS] KOHIICHTPAILMN OEJIKOB C HCIOJh30BaHHEM aIbOYMHUHOB OBIYBEH CHIBOPOTKH B CTaH-
naptHoii cxeme (Mirandola et al., 2010).

Muroxounpuu nakyoupoamu B cpege KCl 130 mmomns/n, MgCl12 1 mmons/n 1 HEPES-KOH, docdat 2
mmons/i, pH 7,4. Muroxonapuu (1 mMr 6eixa/mMir) akTUBHPOBAIM 5 MMOJIB/JI POTEHOHA M 2,5 MKMOJIB/J CYKIIU-
HaTa KaJusl.

MUTOXOHIpHUATHHEIH MEMOPAHHBIA OTEHITHAT.

[MoTeHan MUTOXOHAPHATIBHON MEeMOpPaHbI OTPENEIsUId ¢ UCTIONH30BAaHHEM (IIyOPECHEHTHOTO CIIEKTPO-
dbotomerpa POLARstar Omega (I"'epmanmst) 1 HCTIONB30BaIH QIIyopecieHTHBIN Mapkep cadpanuna O (10 MkM)
B (QuyopecnenTHOM crektpoporomeTrpe POLARstar Omega (['epmanus) mpu 495/586 uM (Bo30yXkme-
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HHUE/IMHUCCHS).

HaGyxanue MUTOXOHAPHH.

Habyxanue MUTOXOHApHIA KOHTPOJIMPOBAIACh YMEHBIICHHEM BHUAWMOTO moriomeHus npu 540 HM cyc-
TIEH3UW MHUTOXOHJPHHA, WHKYOWPOBAHHBIX B CTaHIAPTHOH cpene, B mpucytctBum Ca2+200 MKMOJIB/T B C HC-
nmoJik30BaHueM (uryopectieHTHoro criekrpodoromerpa POLARstar Omega (I'epmanus).

[omy4yeHne peakTHBHBIX YaCTHUI] KHCIOPOA.

PeaktuBHBIE yacTuIpl kuciopona (ROS) ompenensmm ¢ moMoImb0 CIEKTPOGIyOPOMETPHU C UCTIOIB30Ba-
aueM Amplex red (Molecular Probes, Operon, IOmkuH) B kadecTBe (hIyopecleHTHOTO Mapkepa U 1 MKJI/MIT
MepOKCcHIa3bl XpeHa mpu 563/587 uM (B030yxKICHUES/IMUCCHS).

[ToaroroBka MO3roBO# TKAHH JJIsl TECTOB Ha ()EPMEHT U OKHUCIUTEIEHO-BOCCTAHOBUTEIEHOE COCTOSIHHE.

Kpoic ymepuBisiii 00e3riaBiIuBaHHEM; X TOJOBHOW MO3T yAAISIM M OBICTPO pa3pes3aiu, 4ToObI OT/e-
JUTH 2 001aCTH, THIITIOKAMIT U IIPe(POHTAIBLHYIO KOPY TOJIOBHOTO MO3ra 00ouXx noiymapuii (23). Otu obnactu
rOMOTeHM3UpoBanu B OydepHOM pactBope ¢ocdarta Hatpus (0,1 MM, pH 7,4: NaCl 0,13M, KCI 0,0027M,
KH,PO, 136,04M, Na,HPO, 0,0016M) B nponopruu 1:10 (p:v) n ux nenrpudyruposanu npu 6000 g B TeueHue
20 muH B nieHTpudyre dnmenmopda ('epmanus, 5424R). CooTHOIIEHHUST TOMOTEHaTa MO3TOBBIX CTPYKTYp CO-
xpassu ipu -80°C 10 Tex Tmop, ToKa WX HE MCIOJB30BaHbL. VX KOHIEHTpaInio Oenka Ompeaesin METOI0M
Jloypu (24) 8 POLARstar Omega (I'epMaHus), HCIIONB3YS 3TANIOH U3 ATbOyMHHA OBIYbEH CHIBOPOTKH.

AxtEBHOCTS areTrixoiaunaacTepassl (AChE).

AxtuBHOCTH (hepmenTa AChE, mpucyTcTBYIOImEro B TOMOT€HaTe SKCTPArnpOBAaHHOTO THINIIOKaMIIa B TIpe-
(bpOHTATBHBIX KOPBHI, U3MEPSIITN CIIEKTPOPOTOMETPHUIECKH C UCIIOJIb30BaHUEM MeToAa, onrcanHoro Ellman (25)
¢ HeOOJIBIIMMH M3MEeHEHHsIMH (26). cmpiTanne MpoBOAMIOCH Ha 96-TYHOYHOM IUIAHIIETE C KOHEYHBIM 00be-
MoM 200 mxi. PeakuuonHas cpena cogepxana 140 mxn pearenta Oniamana, 50 Mka romoreHata u 10 mxut 20
MM pactBopa #oznata anernnruokoia (AcSCh), u ee nuky6upoBanu B treuenue 1 mus npu 37°C. Ilornomenue
cuntbiBaiM 1pu 405 HM B Teuenne 20 MuH ¢ uHTepBaNoM B 1 MuH B crekTpodoromerpe POLARstar Omega
(I'epmanust). depMEHTaTUBHYIO aKTHBHOCTh PACCUMTHIBAIM M BBIP@XKaIM B BHIEC MKMOJIb THAPOIN30BAHHOTO
(AcSCh) B TeueHue oHOH MUH Ha MT OeJKa.

W3ydenne mapaMeTpoB OKUCIUTEIFHO-BOCCTAHOBUTEIHHOTO COCTOSHIS M OKHCIUTEIEHOTO MTOBPEKICHHUS.

AKTHBHOCTH CyTnepokcuanusMyTassl (SOD).

AxtuBHOCTE (hepmenTa SOD ompenensiu ¢ HCIOIL30BAaHUEM METOJa OKUCJICHHS muporamiona (27).
Cwmech peareHTOB cocTosiia u3 pactBopa 2,8 mu Tris 0,2M-HCI1 0,2M (pH 8,2), 0,05 mx 9TA 60 MM, 0,1 mu
romorenara u 0,05 mur pactBopa muporamiona 7,37 MM. [ornomenue cunteiBaiy mpu 420 HM B TeueHue | MuH
B ciektpodoTomerpe POLARstar Omega (I'epmanust). Pe3ynpTaTs! ObUTH BBIpKEHBI KaK €IUHUIBI aKTHBHOCTH
(epmeHTa Ha Mr Oenka, yUUTHIBas | eAMHHIy aKTHBHOCTH (pepMeHTa Kak KOJIMYeCTBO (pepMeHTa, KaTain3u-
pytolero npespaiieHue 1 MKMoIb cyOcTpara 3a OJJHy MUH.

AxrtuHOCTh Katanassl (CAT).

AxrtuBHocTh CAT-(hepMeHTOB ompenernsyii Ha OCHOBE pasnokeHus nepekucu Bogoponxa (H,O,) (28).
Cwmech pearenToB cocrosia u3 0,9 mi pocharaoro 6ydepa (pH 7,0), 0,1 ma romorenata Mo3roBoit Tkanu u 0,5
M H,O, (50 MM). Tornomenue cautsiBany npu 240 aM, Ha 10 1 70 cax, B GuryopecrieHTHOM CIieKTpodoToMeT-
pe POLARstar Omega (I'epmanusi). Pesynbrarsl Bepakanu B MkMosb H,O,, pasnoskuBmierocs 3a 1 MUH Ha MT
Oemka.

CHwxkeHHbIe ypoBHU TiryTatnoHa (GSH).

Yposuu GSH ycranaBnuBanm, ciaenyst MeToauke, onucanHoi Ellman (29), ¢ HEeKOTOphIMU N3MEHEHUSIMHU.

B nortok no6asmsmu 0,375 mit pocarnoro Oydepa (50 MM, pH 8,0), 0,1 mu romorenara u 0,025 mu pac-
TBOpa 5,5'-nuTno-ouc-autpoden3oitHoi kucnotel (OTNB)/anerona (0,6 MM). Iormomierne cunThiBanu mpu 412
HM B cnekrpodoromerpe POLARstar Omega (I'epmanus). Pe3ynbraTsl paccquThIBAIN P TOMOIIH K03 -
EHTA MOIPHON SKCTHHKIMU TMOTydeHHOro xpomodopa (1,36x10% (moms/n)'cm”. PesynpTaTel BhIpakamn Kak
aMoab GSH Ha mr Oenka.

Y pOBHU NEPOKHCICHUS JIUITHIOB.

YpOBHH TIEPOKUCIICHHUS JIMITUIOB OTIPEACIISITN 00HapYy)KeHueM MajoHoBoro auanpiaeruga (MOA), o6pa3o-
BaHHOTO TIO peaknuu ¢ THobapourypoBoit kuciortoit (30). PearentHyto cpeny dhopMmupoBanu ¢ momomsio 350
MKJI CMECH TPUXIIOPYKCYCHON KHCIIOTHI: THOOAPOUTYPOBOH MOYEBOH KHUCIIOTHI: XJIOPTHAPHIECKON KUCIOTHI, 100
MKJI TOMOT€HaTa MO3TOBOM TKaHu U 50 Mk1 nutepOytmnruapokcuronyosia (BHT). Cmech TOMOTEHU3MPOBAIN B
Bubpocmecutene TALBOYS (CIIIA) u noMeniany B TeUeHHE 5 MUH Ha BOASHYI0 OaHIO ¢ TepMocTaroM Grant
OLS200 (CIIA) nipu 100°C. 3arem ero nentpudyruposanmu npu 3000 o6/muH B TeueHue 10 MUH B IEHTpUPyTE
Eppendorf (I'epmanus, 5424R). MOA, 06pa3oBaHHbII KaK MPOAYKT MEPEKUCHOTO OKHUCIICHHS JIUITUIOB B MO3TO-
BOW TKaHH, pearupyeT ¢ THOO0ApOUTYpOBOH MOYEBOW KMUCIOTON M JaeT OKpalleHHOEe COeIUHEHHE, KOTOpPOoe OBLIO
ompezeineHo crekrpodoromerpruei npu 535 M Ha QuyopecuentHOM crnekrpodoTomerpe POLARstar Omega
(I'epmanwust). Konnentpannio MOA paccuuThIBaliy, MPUHUMAs BO BHUMaHHE KO3 (GHUINEHT MOJISIPHOW IKCTHHK-
LMK TOJTy4eHHOTo okpamreHHoro coeauuenus (1,56 x 10°M™ em™) 1 B 3aBHCHMOCTH OT CleIyIOIIEro ypaBHe-
HUSL:

C=D.0x10* 1M 1,56;

rae C npenactaBsaT coboii koHmeHTpanuio MOA, KOTOpYIO Halo onpeneiuTb, a D.O. npeacraBuseT coboi
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oOHapy)xeHHOe norjoieHne. Pe3ynbraTel Belpakany kak Hanomom MOA Ha mr Oernka.

I'ncronoruyeckoe ucciaea0BaHue.

I'mcronormueckas oneHKa MOPaXCHUH, BEI3BAHHBIX OCTPHIM BHYTPHOPIONIMHHBIM BBEACHHUEM CKOTIOIAMH-
Ha, MPOBOIJIACH HA YYacTKaxX THINOKaMIIa U IpedpOHTAIBHON KOPHI TOJIOBHOTO Mo3ra. Hamu OBLT MCTIONB30-
BaH Paxinos and Watson Atlas (31) c aHaTOMHYECKAM OMUCAaHUEM TOJIOBHOTO MO3Ta KPBICHI, YTOOBI WACHTH(DH-
IIUPOBATh KXyl 007acTh TOJOBHOTO MO3Ta, M OHHM ObUTH 00pa0OoTaHBl paCTBOPAMH T'€MATOKCHIIMHA U D03WHA
(HE) B oTAenax Kopsl TONIWHOW 4 MKM, BCET/Ia 3aHUMas MIEpPBbIe TPU pazpesa Kaxaoi obmactu. Oba mosryra-
pust HaOMOMAMK B oniTHdeckoM MUKpockorie Leica (Microsystems, ['epmanus). [ToBpexaeHne HEHPOHOB OTICHU-
Bayn B 30Hax CAl, CA2, CA3 un 3y6uaToil M3BHIIMHE TUNIIOKaMIIa, U aTpodusl, SACPHBIA MUKHO3, TEMHAs OKpa-
CKa IIMTOIUIa3MBbI I OTCYTCTBHE HEHPOHOB CUMTAINCH MapKepaMu jereHepauuu. Kpome Toro, Mbl paccyurany
MOBPEX/ICHNE aKCOHOB, B YACTHOCTH, MCXO/S U3 MOSBJICHUS YaCTUYHO WJIN HOJHOCTBIO IEMUEIIMHU3NPOBAHHBIX
AKCOHOB, aTpO(MN aKCOHA, ¥ BBIPAXKAJIN €T0 B MPOIIEHTAX OT OOIIEro KOJMYECTBA aKCOHOB, MPUCYTCTBYIOIINX B
Ka)KZIOM MHUKPOCKOIIMYECKOM TIperapaTe Wi B KaxJI0H nucciexyemMoit obnactu. [IpoBoss anamu3 rucrosoruye-
CKOT'O ITOBPEX/ICHHSI HA yPOBHE NPEPPOHTAIBHON KOPBI, MBI TTOJICUUTAIN CPEJHEES YHCIIO HEHPOHOB M aKCOHOB,
MOpaKeHHBIX B TpeX (PUKCHPOBAaHHBIX O0JACTAX KAXKIOTO IONYIIApUs TOJOBHOTO MO3Ta, W BRIPAXKAIN €r0 Kak
TIPOIICHT MOBPEXACHHBIX HEHPOHOB/aKCOHOB 10 CPABHEHHUIO C OOIINM KOJIHYECTBOM B KaXK/I0# 00IacTH.

CraTHCTUYEeCKUI aHAaJIH3.

Hna cratuctrdeckoil oOpabOTKM M aHaiM3a MOJYYCHHBIX PE3yJIbTaTOB MBI HCIIONB30BAIH MPOTPAMMY
GraphPad Prism 5.0 (GraphPad Software Inc., CIIIA). Jlanuble ObuTH BBIpaXeHBI Kak cpeanee TEEM (ctan-
JapTHAs CPEeIHSS OMNOKA), M MBI IPOBEPHIIA €T0 HOPMAIBHOCTh 1 TOMOCKEIACTHYHOCTb.

[IpoBoawmiics oxHOMaKTOpHBIN BaprannoHHbIH aHaM3 (ANOVA), a 3ateM TecT Taku a1t MHOKECTBEHHBIX
CPaBHCHUIA [T CPABHEHUS MEKIY PA3IUYHBIMU YKCICPUMCHTAIBHBIMU TpymamMu. 3HaueHue p<0,05 cuuranmock
CTaTUCTHYCCKHU 3HAYMMEIM.

Pesynbratel moka3ansl Ha ¢ur. 9-14. Cocynucras IeMCHIIHS.

B xauectBe Mozmenu cocyaucTON JEMEHIIMH )KUBOTHBIE (CaMIlbl NIBEHIIAPCKUX MBIIIEH-aIbONHOCOB) OBLIH
MOABEPTHYTHI TPEXOSIICH OKKIIIO3UH OOLMX COHHBIX apTepHuii B TeueHne 20 MUH, a HapyIIeHUEe KOTHUTHBHBIX
(yHKIIHIA OBIJIO OIIEHEHO ¢ TIOMOIIBIO TECTa B BOJHOM Jlabupuate Moppuca.

PesynbTarel mokazansl Ha ¢wur. 15.

OOHOCTOpOHHME TMOBPEXKICHUA KOMIIAKTHONW YacTH YEpPHOTO BEIIeCTBA MpPHU IOMOINM WHBEKIHMHA 6-
THIPOKCHAOTIAMHHA.

Martepwuaisl # criocoObl. DKCIIepUMEHTAIbHBIE )KHBOTHBIC.

Hcmonb30Banyu B3pOCHbIX caMIloB Kpbic TuHUN Wistar, Becom oT 200 mo 250 r B Havase SKCIEPUMEHTA,
MoCTynaromux 13 HaloHaasHOTO TIEHTpa pa3BeACHUs KUBOTHBIX I JabopatopHbIX uccienoBanuii (CEN-
PALAB), I'aBana, Kyba. JKuoTHbIX cozmepxamu B lLleHTpe nccnenoBaHMi M pa3paOOTKH JIEKAPCTBEHHBIX
cperncts (CIDEM) B IIacTHKOBBIX NPOCBEUMBAIONINX SIIUKAaxX MpU cpemHeidt Temmepatype 23°C (22+2°C), ¢
MHUTaHWEM U BOJOCHA0XKEHUEM IO JKEJIaHUIO U 12-4acOBBIMU MEPUOJAMHU CBETA U TEMHOTHI.

OTHYeCKHEe COOOpaXKECHUSL.

B aTOM HccnenoBaHNM COOIOIANINCH HOPMBI, YCTAHOBJICHHBIE B KOJIEKCE ATUKH /ISl 9KCIIEPUMEHTOB C K-
BOTHBIMH. MBI TapaHTUPOBAIN TEHETHYCCKYIO JOCTOBEPHOCTh JKHBOTHBIX, MPHOOpETas KUBOTHBIX B MPH3HAH-
HBIX HEHTPaxX pa3BeJCHUs. JTa Mpoleaypa MO3BOJISET N30€XKaTh UCIOIb30BaHNs TeHETHUECKH N3MEHEHHBIX KHU-
BOTHBIX. C OHMOJIOTHYECKON TOYKH 3pEHHsI BaYKHOCTh T€HETHYECKOTO KadeCTBa MCCIENOBAHWN 3aKITIOYAeTCs B
TOM, YTO PE3YNIbTaThl SKCIIEPUMEHTa MOTYT OBITH BOCHPOWM3BEIEHBI B JIIOOOM IPYrOM MeECTEe, TI€ OHH MOTYT
OBITH ITOBTOPEHBI, M C ATUYECKON TOYKH 3PEHHS OH 00CeCIeYnBaeT HANMEHBIIEE KOJIMYECTBO KUBOTHBIX, KOTO-
pBIe HEOOXOIMMO HCITOB30BATb.

Bo Bpems ncciiemoBaHus KUBOTHBIE COACPIKAIICH B JIYYIINX YCIOBHAX HPOKUBaHUS. VX BBIAEPKHUBAIH
npu temneparype 23°C, TeM caMbIM, B JAWana3oHe 00s3aTeNIbCTB, YCTAHOBIEHHOM JUIS TPONHUYECKUX 30H
(224£2°C). KoHTposb TeMIlepaTypbl UMEET BaXXKHOE 3HAYEHHUE, €CITU yUECTh, YTO BHICOKHE TEMIIEPATYPhI BBI3BI-
BAIOT CTpPecC y )HUBOTHBIX, a TemIeparypa 6oisiee 38°C MOXKeT IPUBECTH K nX cMepTu. [leprnopl cBeta 1 TEMHO-
TBI, KOTOPBIM OHH MOJBEPTaJIUCh, JIHIUCH 12 4, TOCKONBKY (DOTONEPHOIMYHOCTS HETOCPEICTBEHHO H/MIIN KOC-
BEHHO PETYJIUPYyeT HUpPKaIHbIe, OHOXUMHYECKNE U TOPMOHAJIBHBIC PUTMBI.

BBenenue coennHenus.

JM-20 BBOamiHM B 3 pasnuunbix go3ax: 10, 20 u 40 mr/kr, uepes 24 4 mocie HHAYIHPOBAHUS TTOBPEKACHHS
U eXeJHeBHO B Tedenue 7 quell. CoenuneHue norydamy B kapookcumeruiemnonose (CMC) npu 0,05%, BHYT-
PYOKENTyIOYHO KaHIoJIeH. beuto 5 akcnepuMeHTabHBIX Tpymir: Tpynma I (cpema/coneBoit pacTBOp ¢ aCKOpOHMHO-
BOH KHUCJIOTOH, n=6), rpynma II (kuBoTHEIE, HAa KOTOPHIX neiictBoBanu 6-OHDA, n=8), rpynma III (;xuBOoTHBIE,
Ha KOTOpbIX neiicTBoBasn 6-OHDA u xotopsix coBMecTHO jeuninu 10 mr/kr JM-20, n=8), rpynma [V (kuBOT-
HBIE, Ha KOTOPHIX AeiicTBoBamu 6-OHDA u koTophix coBMecTHO Jieurn 20 mr/kr JM-20, n=8) u rpynma V (ku-
BOTHBIE, Ha KOTOPHIX AekicTBoBasn 6-OHDA kotopbix copmecTHO Jeurnn 40 mr/kr JM-20 n=8). Bce moBeneH-
YeCKHe UCTIBITAaHHS TIPOBOJIWIIN Ha 7 NICHB.

O0paboTKa TaHHBIX.

CrarucTrieckue aHaJau3bl IpoBoaAwIN IpH oMorny nakera GraphPadPrism Version.5.01.2007. Pe3ynbra-
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THI TIOKa3aJ, 9To cpeansisi TSEM mporieHTa )Xu3HECTIOCOOHOCTH 0 CPAaBHEHHIO C KJIETKaMU HeoOpaboTaHHOTO
KOHTpoJIs. Bo Bcex ciydasx BapuanmoHHbIH aHanu3 npooawin (OneWay ANOVA) ¢ nocnenyromuM TeCTOM
Hanneta (GraphPadPrism 5) mis onpenencHus 3Ha4uMON pas3HUIBI ¢ ypoBHEeM 3HauuMmocTH p<0,05 (*), p<0,01
(**) n p<0,001 (***) OTHOCHTEIBHO KOHTPOJIS, UCTIOIB3YEMOT0 B dKCIIepUMeHTe. UTOOBI CpaBHHUTH BCE 3HaUe-
HUS, TIOJTyYCHHBIE B 3KCIIEPUMEHTE, C Pa3INYHBIMHI KOHTPOJISIMH U APYT OTHOCUTENBHO APYTa, MBI IIPOBEIN TECT
Taku (GraphPadPrism 5) ¢ ypoaem 3aaunmoctu p<0,05 (*), p<0,01 (**) u p<0,001 (***).

DOOPMYVYIJIA N30BPETEHUA

1. Ilpumenenue coennHeHust GopMyIIbI

NO,
H,CH,COOC =N
RoWs
H W
1 (JM-20)

pu JICUCHUU ACMCHIIUU.

2. llpuMeHEeHNEe COCTUHEHUS MO .1, OTIHYAIOIIeecs TeM, YTO JEMEHIMUS MPEJCTaBIsICT cO00H 00JIe3Hb
AnprreiiMepa UIM COCYAUCTYIO IEMEHIUIO.

Cxema nomyqenwus [la u IIb

NO, NO,
HaCH,COOC | 1) POX/(CHg)NCO  HaCH2CO00 f CHO
HC” NS0 2) AcONa/H,0 MG N
H o X= QL Br H pa:x=ci
llb: X=Br
®mur. 1
Cnocob A NO,
HHEOAC
HzN (CH3CH ) N [ N
HaN EtOH (abc) HE byl
N {JM-20)
Cnocob B NO,
H3CGH-COOC.
HaND NaOH (ac) s | N
la +
HN EtOH (abc) HsC™ N l}l‘@
I
1l {(JM-20)
®ur. 2
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Cnocob A NO;
HeN (cHoHaN TR B "

e+ H2ND TEOH (a6 H§ b Z’O
il {JM-20)
Cnocob B N,
HzN NaOH (ac) HaEHC00C | N

o HoN EtOH (a6c) Sl x‘D
1Y {JW-20)

®ur. 3

Cxema nonyuyenus coequaenus 11 u ero ranoreHruapaton

NO,
HaN HCl(kar)  HMsCHZCOOC No o
fla 4 _—
HoN EtOH (abc) ! Ha l?l N
by
lia = W . HCI
NO: o
HaN HBr (kar) HzCHCOCC N® Br
e _—
HoN EtOH (abc) HG Tl‘l N
Hof
i = 11l . HBr
®mur. 5

[Momydenue dpymapartnoit conu n3z JIM-20 (I1lc)

H
NOy
H H N,
HyCH,CO0G Ne o moLYQ Ha
[ J HsCH,COOC | Ne
O ey
H H

HaC™ N
||_| ) dymapaT MOHOHATPUA
1) DMSO/EIOH !
Ma EtCH/H,0
2 2 ¢ = M .pymapat

H
MO i OH NO;
H3CH,CC0C @ B H
ot i N® Br NEDJ\J\A/ HaCHCOOE Ne o
_g > | |
H;C t?l M
H H

HgC hI| hﬂ d)ymapaT MOHOHaTPKA
H H 1) DMSO/EIOH |
1Y )
2 EtOHH:0 e = NIl . -dymapar
®ur. 6
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Ionyuenne dpochartHoit conn uz JM-20 (111d)

dymapaT MOHOHaTPUA

HaN HPO NO2 H
Na + D alle ] HaCH,COOn N® HPO,
HoN EtOH (a6c)
HaC r‘d N
H o 4
d = I gocpar
HzN. NG
[ D _HsPO, HoGH,COO N® HPO,
HoN EtOH (a6c) |
H4C h‘l N
Ho
d = 1 pocpar
NOz "oy o
HyCHaGOO Ne ¢c® HaPO, HaCH,COOC. N® HoPO;
HaG™ N DMSO/ELOH MG NN
H |I-| H K
ha lid = Il bocdar
NO, |, NO2
HaGHaGOO! Na 5@ HPO, H3CH.COOG N® H.PO,
| —_— |
Hal r‘u DMSO/EtOH H;C rij 'TJ
H O/ H H
Ll Wl = Wl . pocdar
®ur. 7
Ionyuenwue cynabpdarroii comu uz JM-20 (I11f)
NO;
H
HoN HyCHA000G NG HSOD
W ]@ _ S0, I
HoN EtOH (abc) HeG™
H H
HeN H,S0
e+ D T
HzN EtOH (abc)
W= 1 cypopar
MO i HaCHLCOOC NOZMH HSO,
H;yCH,COOC N@ Cl HoS0, 3 M2 ‘ ‘ &2 4
I
HiC™ N Ny DMSO/EIOH HaG™ N7
H | H H
H
llia I = .cynbdat
NOe 4y HaCH,CO0 —
HoCHzCOOG N® B Hso,  HocHLO0C Y N© HSO,
HC Ny DMSQ/EIOH HC™ N
H R H H
b W= .cynppar
@wr. 8
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Brusane JM-20 Ha KpaTKOCPOYHYIO M JOITOCPOYHYIO IIPOCTPAHCTBCHHYIO NMAaMSITh, B YACTHOCTH B TIPOIIECCaxX
npuoOpeTeHus U 3aKkperuicHus. JlanHble BeIpaxeHbl kKak cpennee TDE (n=7 Ha rpymmy) npoIrieHTa CIOHTaHHOTO
yepeaoBaHus. J[JIs CTATHCTUYECKOTO aHAIIN3a MBI TIPOBOIMIN MHOXKECTBEHHBIC CpaBHUTEIbHBIC TecThl ANOV A

n Taku. Paznmansie OyKBBI pa3imdaroT cpenu Hux 1 p<0,05.

KpaTkocpouHas namaTb

A

MpuobpeTeHne

(3

Entraziey cureeclon ¢33

ckononamuH 1 mr/kr

i

3aKkpenneHue

ﬂ.&fﬁ o 4
o AP
& -fé\ﬁ;é’#ﬁ

crononamuH 1 mr/kr

LonrocpoyHana NnamaATb

MpuobpeteHne

bt

Encraston 1 mrigitng [R}

i

N
g’f
&
ckononamun 1 mr/kr

dur. 9

'fﬁ:g‘if‘g

*

3akpenneHune

s gt
¥ & & 7

%

Entradag cofiett

13
i

A v
S
cKononamuH 1 mr/Kr

é}ﬁw & ﬁ‘ﬁ

Bnusinne JM-20 Ha MUTOXOHIPHATIBHYIO IUC(HYHKIIHIO MO3TOBOW TKaHH y KPBIC, KOTOPBIX 00paboTalii CKOTIO-
namuHoOM. Paznuunbie 10361 JM-20 BBOAMIM NIEpOpaNIbHO 32 1 4 10 BBEACHUS CKOMOJIaMUHA. MUTOXOHAPUHU
MoO3ra BBIJIEISUTH Yepe3 | 4 rmociie BBeICHUS CKOTIOJIAaMHMHA, U MBI OLICHUBAJIM MeMOpaHHbIH noTeHnuan (A), 00-
paszoBanue H,O, (B), nadyxanune mutoxouapuii (C) u mpuTOK KaibIusa B MUTOXoHIpUsx (D). ITomoce npen-
craBistot cpegnee TEEM (n=10). Paznnunble OyKBBI MOKa3bIBAIOT pasnuuust Mexxay rpymmamu: p<0,05, npu
oMottt ANOVA u nocnie Taku. (A): ***, p=0,0009, (B): **, p=0,0034 oTHOCHUTEIBEHO Cpebl/cKOoIoIaMuHa |
MTI/KT rpymny, pu oMoy ANOVA u nocie Taku rpymma.

s« MembpaHHbIl1 noTeHUman

3

g

P
G A

<3

Lrndadn WRbeAn A SRRy S

%oy,

S,

CKOMONAaMMUH 1 Mr/Kr

¢ Memb6paHHbIli noTeHuuan
By

8

Z AR
Ed
Y
@

cKkononamuH 1 mr/kr

ObpasoBaHue ...

8

ckononamuH 1 mr/kr

MpUTOK Kanbuma

A srgdanior syt 9% UM RERG

ckononamuH 1 mr/kr
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Bnusiane JM-20 Ha MUTOXOHIPHATIBHYIO AUC(HYHKIMIO MO3TOBOW TKaHH y KPBIC, KOTOPBIX 00paboTaii CKOTIO-
namuHoM. Paznuunsie 10361 JM-20 BBOIMIM TepopalbHO 32 | yac 10 BBEACHUS CKOIMOJIaMUHA. MUTOXOHAPUU
MO3ra BTSN Yepe3 | yac mocie BBEACHHUs CKOMOJIaMUHA, M MBI OLICHHBAIN MEMOpaHHBIi oTeHIuan (A),
obpazosanue H,O, (B) u HaOyxanue muroxonnpuii (C). [Tonocsr npeacrasisitor cpentee tEEM (n=10). ***
p<0,001; **, p<0,01 u *, p<0,05 OTHOCHTENHHO Cpe/Ibl/CKOMIOIaMuHa | MI/KT Tpyry, pu oMo ANOV A u
nocie Taku rpynma.

. HabyxaHune
MembpaHHbIM noTeHuMan ObpasosaHue .. ) 4

E
270000 H
£ i
§ 2000 £ 000
HE 3 20
) "
& 000 F 20
£ =
3 600 £ oo
L m L/ g 0 J
E LY CY
““‘g 4“9 S
,v ¢ ¥ & o
cKononamuH 1 mr/kr cKononamuH 1 mr/kr cKononamuH 1 mr/kr
®ur. 11

Bnusaue JM-20 Ha noTepro pa3nUYHBIX TUIIOB aMSATH, HHAYILIMPOBAHHYIO aTIOMUHUEM. A) TECT PaclO3HABAHUS
HOBBIX 00BEKTOB, ITaMSTh PAacIlO3HaBaHHS HOBBIX 00bEKTOB; B) TecT Ha maccuBHOE M30eraHue, SMOIMOHAIBEHO-
acconaTuBHas namsTh; C) TecT Ha Y-TaOMPHHT, IPOCTPAHCTBEHHAS MaMsITh; D) mamMsTh OpHEHTUPOBAHUS B
IpoCTpaHcTBe BOHEIHM 1abupuHT Moppuca. [Tonocs! npencrasnstor cpennee TEEM. Pasnuunbie OykBbI ToKa-
3BIBAIOT pa3nuuus Mexay rpymmnamu: p<0,05, mpu momout ANOVA u nocie Taku. ***, p<0,001; **, p<0.01
n*, p<0,05 cpaBHEHHE OTHOCHUTEIHHO TPYIIHI, 00padoTanHo# amomuareM 500 mr/kr, mpu oMot ANOVA u
nocie Taku rpynma.
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Brusane JM-20 Ha moBpekIcHHE KU3HECTIOCOOHOCTH KIICTOK, TIOTy4aeMOoe BBUAY OJIMTOMEPOB TenTHIa OeTa-
ammiong 25-35

150

Mn3HecnocobHOCTb KNeTok
(% oTHOCUTENBHO
KOHTpPOANA)

< dg? q}.,r"?* .;1-@ &
£

»-Amiaide {25-35) [1 M)
®wr. 13

JM-20 Bo3Bpamaer nNoTepro MaMsITH, BEI3BAHHYIO OJIMTOMEpaMu rentuaa oera-ammionaa 25-35 JM-20 BBounu
7 mueit mocne BBeneHus 6eta-ammionaa. [lomocer mpencrasisioT cpeaqHee +tEEM; cpaBHeHNE BHITIOIHUIA Ha
rpymre, oopadoranHol Oeta-ammtonmoM *** p<0,001; ** p<0,01 u *, p<0,05 npu oMot ANOVA u nocie
Taku rpynmna.

100+
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[ 204 _":_ . '
=
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5
=
<
= 40+
I
[J]
-
o 24
joR
o
Q T
Mnauebo

OGur. 14

Bnusiane JM-20 Ha HapymeHHe KOTHUTUBHBIX (DYHKIIMH, BEI3BAHHOE MTPEXO/ISIIEH OKKITIO3UH OOIINX COHHBIX
aprepuii Kpbic. JKUBOTHBIM BBOJIMIIM EpOPaIbHO 10361 4 MI/KT, 1 mocie penepdy3un. JJaHHBIE BBIpaKEHBI Kak
cpennee £DE (n=8 Ha rpymimy). J{ist craTucTrdeckoro aHannsa Mbl ipoBotin ANOV A 1 TeCThl MHOYKECTBEH-
Horo cpaBHeHHs Taku, * p<0,01, npencrapnseT 3HAYNMYIO Pa3HUIY OTHOCUTEIBHO KHUBOTHBIX C HIIEMHEH Oe3

JICUCHUS.
o
5 - KOHTPONb
Ly k3 S RESE g et
-4 g A Tandns
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8 T — ea—. A
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